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ENGINEER'S    REPORT. 


To  His  Excellency 

James  Thomas, 

Governor  of  Maryland: 

The  Undersigned,  commissioned  by  your  Excellency,  under 
an  act  of  the  General  Assembly,  passed  at  its  last  session,  "to 
make  a  perfect  and  complete  map  of  the  state,  according  to  the 
plan  and  drawing,"  which  had  been  submitted  through  your 
Excellency  to  the  Legislature,  under  an  authority  of  the  year 
preceding,  respectfully  offers,  according  to  the  provisions  of  the 
said  act,  a  report  of  the  operations  of  the  past  year. 

The  plan,  which  the  act  specifies,  had  indicated,  among  the 
means  to  be  made  use  of  in  carrying  out  the  proper  principles 
of  the  operation  proposed,  the  offer  of  a  junction,  upon  terms 
reciprocally  favorable,  to  the  general  Government  in  the  great 
work  of  the  survey  of  the  coast  which  is  now  proceeding  under 
the  direction  of  Mr.  Hassler.  The  propriety  in  every  respect, 
on  our  part,  of  such  an  offer  for  a  junction,  was  sufficiently  ar- 
gued in  a  former  report;  and  apart  from  the  confirmation  which 
it  received  from  the  Legislature,  a  disinterested  sanction  has 
been  conferred  upon  it  by  the  efforts  which  it  is  understood  are 
making  in  a  sister  state,  to  effect  a  similar  co-operation  upon  the 
same  plan.  The  advantages  afforded  by  it  to  the  general  Go- 
vernment, in  accelerating  the  progress  while  it  divided  the  labor 
of  its  work,  were  also  detailed,  and  appear  to  have  been  fully 
appreciated;  for,  upon  application  made,  in  virtue  of  the  com- 
mission from  your  Excellency,  to  the  Department  under  whose 
accounting  charge  the  United  States  Coast  survey  has  been 
placed,  a  favorable  answer  was  received,  and  an  arrangement 
made  for  a  co-operation  upon  terms  mutually  advantageous;  which 


while  it  abstracts  nothing  from  the  purse  or  property  of  the 
United  States,  is  calculated  to  diminish  materially,  the  local 
expense,  which  would,  otherwise,  have  fallen  upon  the  State  of 
Maryland:  and  at  the  same  time,  by  this  happy  unity  of  purpose 
and  action,  facilitate  the  progress  and  hasten  the  completion  of 
projects,  valuable  in  their  attainment  not  only  to  the  citizens  of 
a  state  or  nation,  but  to  the  world.  The  application  for  this 
purpose,  was  not  delayed  after  the  issuing  of  the  commission; 
and  since  the  1st  of  April  last,  the  Coast  survey  of  the  United 
States  and  the  survey  for  a  New  map  of  Maryland,  have  been, 
so  far  as  past  official  sanctions  go,  one  work.  These  sanctions, 
being  a  copy  of  the  application  addressed  in  behalf  of  the  State 
of  Maryland  to  the  Navy  department,  and  the  answer  itself  of 
the  head  of  that  Department,  are  appended  to  this  report;  and 
are  referred  to  as  affording  a  more  minute  view  of  the  steps 
taken  to  bring  about  the  proposed  junction.  Nevertheless,  from 
circumstances  no  doubt  unavoidable,  which  impeded  the  legis- 
lative action  upon  the  former  report  until  a  period  already 
suitable  for  the  services  of  the  field,  the  course  of  operations 
for  the  United  States  Coast  survey,  had  been,  at  the  date  afore- 
said, so  far  determined  on  and  arranged  as  not  without  incon- 
venience to  admit  of  change  to  suit  altered  relations;  and  it  was 
proposed  and  agreed,  to  defer  actual  co-operation  in  the  two 
works,  until  the  coming  year.  This  postponement  was  under 
the  circumstances  admitted  with  readiness  on  the  part  of  the 
State  of  Maryland;  because,  after  the  passage  of  the  act  of  the  25th 
of  February,  1834,  creating  the  office  of  Topographical  Engineer 
for  the  execution  of  the  New  map  of  Maryland,  certain  provisions 
were  made,  requiring  the  presence  and  attention  of  that  officer 
in  several  places,  for  examinations  connected  with  projects  for 
internal  improvements.  In  particular,  as  far  back  as  the  date  of 
the  25th  October,  1833,  a  commission  to  the  undersigned  had 
been  received  at  the  hands  of  your  Excellency,  authorising  him 
to  assist  in  the  deliberations  of  a  Board  of  Commissioners,  which 
had  been  or  might  be  appointed  by  the  States  of  Delaware,  Vir- 
ginia and  Maryland,  to  investigate  the  propriety  and  practica- 
bility of  effecting  an  inland  communication  between  Cape  Charles 
on  the  Chesapeake,  and  Cape  Henlopen  on  the  Delaware; 
and  moreover  to  execute,  either  alone  or  in  company  with  such 
person  or  persons  as  might  be  appointed  by  the  States  of  Dela- 
ware and  Virginia,  such  operations  as  might  be  necessary  to 
determine  with  precision  the  objects  indicated  for  the  examina- 


tion  of  the  said  Board.     The  public  exigencies  and  a  private 
misfortune  occurring  just  about  that  period,  prevented,  however, 
the  co-operation  of  the  Representative  of  one  of  the  other  States, 
until  the  severity  of  the  season  presented  a  bar  quite  as  in- 
superable.    A  meeting  was,  however  had;  and  a  system  of  ope- 
rations determined  in  April  last.     It  seeming  to  be  admitted  on 
all  sides,  so  far  as  private  sentiment,  without  any  public  expres- 
sion, could  be  taken,  that  this  examination  was  a  work  of  para- 
mount importance,  the  Undersigned  consented  with  this  view 
and  without  difficulty  to  the  postponement,  of  which  the  last 
paragraph  has  been  a  history.     An  additional  topic  with  him, 
too,  at  the  time,  of  consideration  and  importance,  was,  that  advan- 
tage might  be  taken  of  the  constitution  of  the  united  Board  of 
Commissioners  to  execute,  under  favorable  circumstances,  ope- 
rations, whose  details,  while  they  were  in  the  highest  degree 
effective  of  the  objects  of  the  Board,  might  be  applicable  also,  to 
the  purposes  of  the  New  map.     Accordingly,  with  the  assent 
of    the  Commissioners  and  the  assistance  of  his  accomplished 
colleague  from  Virginia,  the  surveys  for  the  Board  have  been 
conducted  upon  a  plan  similar  to  that  used  in  the  United  States 
Coast  survey;  and  in  their  course,  the  whole  of  the  eastern  verge 
of  the  Maryland    peninsula,  comprising  in  length  the  whole 
Atlantic  slope  of  Worcester  county  has  been  triangulated;  and 
the  horizontal  relations  and  positions  of  several  hundred  points, 
accurately  and   satisfactorily  ascertained.     The  conclusion   of 
this  work,  which  circumstances  have  necessarily  delayed  until 
the  next  year,  and  which  indeed,  in  all  its  details,  could  not 
have  been  finished  by  one  party  in  one  season,  will  present  a 
connection  of  the  Atlantic  border  of  Maryland  with  that  of  Vir- 
ginia and  Delaware;  and  what  is  of  more  importance,  a  chart  of 
bearings  and  soundings  in  those  inland   seas,  through  which, 
dangerous  and  impeded  as  they  have  always  been  to  the  inex- 
perienced navigator,  is  the  only  avenue  for  the  reciprocating 
productions  and  commerce  of  a  fertile  and  flourishing  portion  of 
our  State. 

In  July  last,  domestic  calamity  deprived  the  Undersigned  of 
the  co-operation  of  the  Engineer  appointed  by  Virginia,  and 
the  remainder  of  what  was  done  was  prosecuted  alone.  The 
opinion  which  the  Undersigned  in  common  with  many  of  his 
fellow-citizens  entertained  of  the  importance  of  the  work — an 
opinion  which  appears  to  find  a  sanction  in  the  terms  of  the  Le- 
gislative proviso — did   not  justify  the  suspending  of  operations 


in  that  quarter,  in  order  to  complete  or  commence  similar  ones 
in  other  districts,  for  whose  Internal  Improvement  his  services 
had  been  asked  of  the  Legislature,  and  granted.  Too  late  to 
have  called  in  another  aid,  in  the  shape  of  a  professional  com- 
missioner from  Delaware;  or  in  calling  for  such  aid  only  to  incur 
considerable  and  perhaps  useless  expense — for  besides  the  time 
which  must  have  elapsed  ere  it  could  have  been  answered,  a 
considerable  portion  of  the  work  could  be  achieved  before  a  stran- 
ger could  have  been  rendered  familiar  with  the  preceding  steps 
in  the  work,  so  as  properly  to  take  up  and  connect  his  own; 
and  continually  in  hope  that  circumstances  would  permit,  ac- 
cording to  arrangement,  the  return  of  his  colleague  from  Vir- 
ginia, whose  aid  had  been  already  so  valuable — the  Undersigned 
applied  himself  solely  and  unremittingly  to  the  acquisition,  by 
the  proper  means,  of  such  details  as  would  enable  the  Board  of 
Commissioners  to  lay  before  the  Legislatures  of  the  several 
States,  that  of  Delaware  in  particular,  whose  sessions  are  only 
biennial,  such  an  estimate  of  the  work  to  be  executed  as  would 
justify  immediate  action  of  some  sort.  An  effort  was  made  to 
prepare  a  report,  proper  for  this  end,  to  be  presented  at  this 
period;  but  a  protraction  of  the  field-duties  until  an  unusually 
late  season,  and  the  closet-work  necessary  to  accompany  and 
illustrate  the  report  of  the  Geologist  for  the  past  year,  have 
made  it  necessary  to  delay  the  other  for  a  few  days  longer.  A 
brief  report,  specifying  the  causes  of  this  delay  and  indicating 
the  time  of  delivering  one  more  full  and  final,  has  been  already 
transmitted  to  your  Excellency.  In  that  document,  when  hand- 
ed in,  will  be  found  all  the  detailed  information,  in  which  some 
may  feel  interested,  of  the  steps  taken  to  insure  accuracy  and 
promote  celerity  in  the  execution  of  the  work — and  in  the  charts 
which  will  accompany  it,  an  illustration  of  the  mode  employed 
in  collecting  materials  for  the  New  map  of  Maryland. 

The  survey  of  the  Pocomoke  river  from  the  head  of  tide  to 
the  line  of  Delaware — a  resolution  for  the  survey  of  which, 
passed  on  the  14th  of  March,  1832 — was  contemplated  to  be  joined 
and  carried  on  simultaneously  with  the  survey  of  the  coast  from 
Cape  Charles  to  Cape  Henlopen,  and  to  be  prosecuted  after  a 
similar  manner,  so  as  to  render  it  applicable  to  the  purposes  and 
reduction  of  the  New  map;  but  at  the  period  when  the  opera- 
tions of  the  coast  survey  were  in  the  neighborhood  of  the  Poco- 
moke, late  rains  and  freshets,  according  to  information  received, 
had  rendered  it  either  impassable,  or  at  least  made  for  the  sur- 


vey  great  cause  of  delay.  Other  circumstances,  some  of  which 
have  been  already  detailed,  contributed  to  demonstrate  the  in- 
expediency of  attempting  it  at  that  time.  It  stands  second  in 
the  order  of  date  of  local  surveys  to  be  undertaken  in  the  ap- 
proaching season. 

At  this  place  the  Undersigned  may  be  permitted  to  remark  on 
the  subject  of  local  surveys  generally,  that  the  plan  of  the  New 
map  provides  fully,  not  only  for  those  which  have  been  especi- 
ally ordered,  but  for  all  which  ever  will  probably  be  desirable. 
The  express  object  of  the  map  is,  as  was  already  stated  in  a 
former  report,  to  preclude  the  necessity  of  special  surveys, 
whose  beginning  and  ending,  having  no  point  or  limit  of  refe- 
rence, soon  with  all  their  details,  at  one  period  apparently  so 
important,  are  lost  or  forgotten:  and  to  furnish,  at  an  expense  far 
short  of  what  has  been  already  incurred  by  private  companies, 
in  the  prosecution  of  a  few  routes  of  intercommunication,  for  ob- 
taining information,  which  so  far  has  only  been  useful  (as  it  was 
only  necessary)  to  a  few  citizens,  and  is  to  all  intents  and  pur- 
poses dead  to  the  public — extensive,  connected  and  permanent 
data  as  to  all  facts  connected  with  possible  schemes  of  Internal 
Improvement.  Hence  should  the  operations  for  the  New  map 
be  continued  regularly  and  progressively  according  to  the  plan 
proposed,  uninterrupted  except  by  the  call  of  some  particular 
district,  whose  necessities  are  urgent  and  improvements  likely 
to  be  immediate,  a  few  years  will  see  its  completion  and  the  pub- 
lication of  all  the  information  as  to  bearings  and  distance  and 
level,  that  can  be  asked  for,  or  that  is  usually  obtained  upon 
each  emergent  occasion  by  special  surveys,  without  all  the  ad- 
ditional expenditure  for  fresh  preparations  and  a  partially  new 
apparatus  for  every  such  occasion. 

To  return.  The  execution  of  the  improvement  contemplated 
by  the  survey  of  the  Pocomoke,  would  be  of  immense  impor- 
tance to  the  proprietors  near  the  stream, — especially  when  taken 
in  connexion  with  the  Cape  Charles  and  Lewes  canal.  The  mouth 
of  the  Pocomoke,  is  known  by  all  who  have  visited  that  sec- 
tion of  country  to  be  almost  dammed  up  by  a  mud  flat,  formed 
by  the  continual  wash  and  deposite  from  the  banks  and  bed  of 
the  stream.  Egress  by  this  way  is  very  tedious  and  difficult, 
and  of  course  expensive;  vessels  of  even  light  draught  are 
with  the  whole  depth  of  their  keel  cutting  through  the  mud, 
which  fortunately  is  not  of  a  consistency  to  resist  the  momentum 
of  a  vessel  under  press  of  sail;  and  in  the  delay  of  waiting  for 
a  fair  wind,  and  in  the  difficulties  even  then,  are  to  be  found 
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almost  ground  for  the  assertion  that  the  riparian  proprietors 
of  that  river,  so  far  as  commerce  is  concerned,  are  land- 
locked. The  Undersigned  is  not  aware  that  any  examination 
specially  with  a  view  to  the  feasibility  of  its  opening,  has  been 
made  on  this  part  of  the  river;  and  as  it  formed  no  part  of  his 
instructions  to  investigate  the  subject,  it  has  been  only  casually 
mentioned  as  connected  with  the  matter,  and  with  the  means  of 
gratifying  the  views  and  wishes  of  some  who  believe  that  the 
general  interest  of  the  State  would  be  more  advanced,  and 
unity  of  feeling  more  cemented  by  the  productions  of  the  valley 
of  the  Pocomoke  finding  their  natural  market  in  Baltimore. 
The  other  navigable  connexion,  however,  of  the  River  with 
Pepper's  creek,  and  thence  with  Indian  river,  which  throws  that 
portion  of  the  peninsula,  as  position  has  already  done  the  dis- 
tricts which  lie  more  to  the  eastward,  into  the  arms  of  Philadel- 
phia, is,  without  doubt,  from  all  that  can  be  gathered,  feasible 
within  certain  limits;  and  even  should  those  limits  be  extended, 
would  still  present  overbalancing  advantages.  It  is  believed 
that  an  examination  was  once  had  of  the  upper  or  spring  por- 
tion of  the  river,  and  a  line  of  levels  run;  but  the  Undersigned 
has  been  able  to  procure  no  satisfactory  information  as  to  the 
means  made  use  of  or  the  results  obtained.  A  stock  Company 
too  ha3  some  time  since,  been  formed  in  Delaware  for  the  purpose 
of  taking  up  the  communication  where  the  present  examination 
will  stop,  and  continuing  along  the  route  already  indicated — 
by  Pepper's  creek  into  Indian  river;  whence,  at  present,  the 
articles  would  be  conveyed  by  sea  to  Philadelphia  or  New 
York.  When  the  peculiar  circumstances  however  of  the  navi- 
gability— it  can  hardly  be  called  navigation — of  that  river, 
come  to  be  understood,  as  a  more  full  detail  contained  in  the  re- 
port of  the  Board  of  Commissioners  on  the  Chesapeake  and 
Lewes  Canal  will  enable  it  to  be,  the  reason  of  a  remark 
made  just  now — as  to  the  importance  of  the  connexion  of  the 
improvement  or  Canal  of  the  Pocomoke  with  the  Lewes  Canal — 
will  be  very  obvious.  The  ill-conditioned,  tedious  and  difficult 
transit  across  and  along  that  river,  is  one  of  the  very  objects  which 
the  last  mentioned  canal  is  intended  to  remedy; — the  execution 
of  the  Pocomoke  and  Indian  river  canal,  would  increase  the 
number  of  sufferers,  but  not  at  all  diminish  the  suffering  from 
the  awkward  state  of  Indian  river. 

In  concluding  what  has  appeared  proper  to  be  said  on  this 
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subject  at  present;  and  in  announcing  that  the  examination 
and  survey  of  the  Pocomoke  will,  without  further  instruc- 
tions, be  taken  up  in  the  order  of  the  date  of  the  resolu- 
tion, the  Undersigned  would  respectfully  suggest,  that  the 
Legislature  of  Delaware  be  made  aware  of  this  intended  pro- 
ceeding on  the  part  of  Maryland,  in  order  that  the  Commission- 
ers, who  it  is  believed  were  appointed  on  behalf  of  that  state, 
may  afford  their  co-operation  in  a  work  affecting  the  interest 
of  both  parties. 

The  order  in  which  the  different  special  surveys  will  be 
taken  up  in  the  approaching  season,  is  the  same  as  the  order  in 
which  they  were  passed.     That  order  places, 

1.  The  survey  of  the  Wicomico,  from  Tide  to  Bryan  town. 

2.  The  survey  of  the  Pocomoke  from  Tide  to  the  Line  oi 
Delaware. 

3.  The  Piscatawa  Canal. 

4.  The  Cambridge  and  Blackwater  Canal. 

Only  as  this  last  is  of  very  short  extent,  and  may  be  expected 
not  to  occupy  much  time,  it  is  hoped  that  the  season  will  admit 
of  the  survey  being  made  sometime  in  the  month  of  January — 
so  as  to  present  the  required  information  before  the  close  of  the 
present  session. 

II.  Before  concluding  a  report  upon  the  proceedings  of  the 
past  year,  a  mention  of  what  was  spoken  of  as  the  occupation 
of  the  present  will  be  proper.  No  communication  has  lately 
been  had  with  the  Chief  of  the  United  States'  Coast  survey.  It 
was  understood,  however,  that  the  commencement  of  the 
work  this  season  would  be  the  measurement  of  a  Base  line  to 
serve  as  a  common  reference  for  both  works.  The  place 
of  this  Base  has  not  yet  been  selected.  In  some  part  of 
the  Eastern  Shore,  however,  spots,  it  is  supposed,  may  betaken, 
suitable  in  position  and  features  for  the  purpose. 

The  value  of  such  a  line  in  the  territory  can  hardly  be 
appreciated  until  its  execution  shall  have  put  us  in  possession 
of  it.  If  there  be  utility  in  a  standard  of  any  kind  at  all, 
a  standard  of  this  sort,  upon  which  no  small  portion  of  the 
elements  of  social  intercourse  and  harmony,  in  the  investiga- 
tion and  adjustment  of  landed  property,  depends,  is  of  essen- 
tial value.  And  this  value  is  not  confined  to  the  reference 
which  may  be  made  to  the  terminations  of  this  solitary  line; 
but  divisions  of  this  standard  are  transferred  in  all  their  in- 
tegrity, and  multiplied,  it  may  be,  into  thousands  of  scales. 
2 


10 

Imagine  our  territory — covering,  as  it  probably  does,  10,000 
square  miles — divided  into  so  many  quadrilaterals  tbat  there  shall 
be  a  trigonometric  point  some  where  in  the  superficies  of  every 
square  mile;  a  point  whose  distance  and  relations  to  every 
other  point  of  the  10,000,  is  accurately  ascertained,  and  can 
certainly  be  stated  to  a  small  fraction  of  a  foot:  it  need  not  be 
said  here,  the  convenience  and  value  of  such  an  ascertain- 
ment. Every  day  for  private  or  social  purposes,  the  bearings 
and  respective  levels  of  two  or  more  points,  situated  at  some 
miles'  distance,  are  about  to  be  defined,  or  the  want  of  such  a 
definement  is  grievously  felt  somewhere; — every  year,  some 
fresh  route,  some  real  or  imagined  facility  of  intercommunica- 
tion is  presented  to  the  public  for  their  consideration;  and  large 
sums  of  money  are  expended,  perhaps  to  find  the  object  vain. 
The  New  map,  executed  upon  the  principles  proper  and  propos- 
ed, will  obviate  all  this;  the  ascertained  points  will  be  brought 
sufficiently  near  to  meet  almost  every  possible  inquiry — indeed 
they  admit  of  any  degree  of  multiplication.  This  subject  has 
been  before  alluded  to  in  this  report  in  speaking  of  local  sur- 
veys;— its  importance,  in  a  document  intended  for  the  elucida- 
tion of  a  work  new  in  its  execution  and  benefits  may  excuse 
its  being  mentioned  again. 

The  project  of  the  map,  whose  completion  as  far  as  the  pre- 
sent design  or  necessity  extends,  may  be  witnessed  in  a  few 
years,  embraces  also  future  and  cheap  facilities  for  its  gradual 
perfection  in  the  minutest  details.  Not  a  local  survey  for  internal 
improvements  can  be  had — not  a  private  exploration  for  indivi- 
dual uses  can  be  made — not  a  line  between  litigating  neighbors 
definitely  run — which  may  not,  one  and  all,  be  referred  in  their 
starting  point  and  termination  to  some  one  or  more  trigonometric 
points  (whose  superior  accuracy,  from  the  means  employed  in 
their  ascertainment,  will  serve  also  as  proofs  of  the  work)  and 
thus  be  attached  permanently  to  the  data  on  the  map,  extend- 
ing and  enriching  it. 

It  is,  however,  unnecessary  in  this  enlightened  and  improving 
day  to  detail  advantages  which  the  work  of  the  New  map  is 
likely  to  confer.  In  the  geological  part  of  it  alone,  rich  mines 
(without  a  figure)  are  waiting  to  be  opened  and  explored  for  the 
use  of  our  citizens;  and  the  illustrating  maps  which  accompany 
the  report  of  the  officer  charged  with  that  department,  shew  in 


11 

what  manner  new,  and  to  a  stranger,  precious  information  may 
without  confusion  be  exhibited.  When  the  surveys  as  projected 
over  the  entire  country  shall  have  been  made,  so  that  the  rela- 
tive courses,  distances  and  levels  of  all  the  remarkable  points 
are  given,  and  the  land  laid  down  in  accordance; — such  a  map, 
by  silent  benefits  in  peace,  and  appreciable  service  in  time  of 
war,  will  show  the  propriety  of  the  policy  which  has  dictated 
its  execution. 

In  carrying  on  the  operations  for  the  approaching  year,  it 
would  appear  that  some  modification  in  the  existing  act  would 
be  proper  in  order  to  meet  more  fairly  the  plan,  and  keep  up 
fully  with  the  expedition  of  the  United  States'  work.  By  the 
arrangement  before  mentioned,  it  is  provided  that  the  United 
States  are  to  have  executed,  by  the  corps  now  employed  under 
M.  Hassler  in  the  survey  of  the  coast,  the  primitive  series  of 
triangles  extending  over  the  Eastern  and  Western  Shore  of 
Maryland  and  the  Chesapeake  Bay.  The  extent  of  each  mem- 
ber of  this  series,  and  the  number  of  points  determined  by  it, 
depend  much  upon  the  will  of  the  operator — still  more  upon 
the  character  and  features  of  the  country  over  which  it  is 
spread.  The  state  of  Maryland  is  then  to  furnish  to  the  Unit- 
ed States  the  results  of  a  secondary  series  of  triangles  com- 
prised within,  and  filling  up,  the  former — comprehending  un- 
der the  expression  "secondary,"  all  triangles  of  whatever 
order,  which  may  be  necessary  to  bring  the  trigonometric 
points  sufficiently  near  to  one  another,  and  to  furnish  details  of 
the  same  minuteness  with  those  procured  already  in  other 
parts  of  the  same  survey.  Of  course  then,  although  no  time 
was  specified,  or  indeed  could  be,  for  the  completion  of  the 
matter  on  either  side,  it  is  understood  that  neither  should  delay 
the  other;  one  great  motive  for  junction,  being  the  acceleration 
of  operations,  as  well  as  the  giving  to  them  a  more  extended 
usefulness. 

The  propriety,  therefore,  on  the  part  of  the  Legislature  to 
provide  for  the  Executive  exercise  of  a  larger  discretion  in  the 
allowance  and  passage  of  necessary  accounts,  than  was  afforded 
by  the  act  of  last  year,  appears  hardly  necessary  to  be  stated; 
and  the  Undersigned  has  only  alluded  to  it  because  the  charac- 
ter of  the  report  seemed  to  require  it. 

Confiding  entirely  in  the  discreet  liberality  of  the  Legisla- 
ture to  sanction  your  Excellency's  known  zeal  for  the  public 
good,  and  to  strengthen  the  industry  which  has  not  ceased  to 
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be  exercised  in  the  public  service,  the  Undersigned  would  beg 
leave,  after  what  has  been  said,  here  to  conclude  this  report, 
offering  with  it  at  the  same  time  the  assurance  of  the  perfect 
respect,  with  which  he  has  the  honor  to  remain, 
Your  Excellency's 

Most  obedient  servant, 

J.  H.  ALEXANDER. 
Annapolis,  29th  December,  1834. 
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REPORT    OF  THE    GEOLOGIST. 


To  His  Excellency, 

James  Thomas, 

Governor  of  Maryland: 

The  Undersigned,  having  been  apppointed  Geologist  to  the 
State,  has  the  honor  of  reporting  to  your  Excellency,  herewith, 
the  result  of  his  researches  and  labors  for  the  past  year. 

The  duties  assigned  to  him  by  the  Act,  passed  at  the  last 
General  Assembly  of  Maryland  are; — "to  make  a  complete  and 
minute  geological  survey  of  the  state,  commencing  with  that 
portion  which  belongs  to  the  Tertiary  order  of  geological  forma- 
tions, and  with  the  southern  division  thereof,  and  progressing 
regularly  with  the  course  of  the  waters  of  the  Potomac  and 
Chesapeake  through  that  region,  and  thence  through  the  other 
subdivisions  of  the  state  with  as  much  expedition  and  despatch 
as  may  be  consistent  with  minuteness  and  accuracy.  And  he 
shall  prepare  and  lay  before  the  Legislature  at  the  commence- 
ment of  every  session  a  detailed  account  of  all  remarkable  dis- 
coveries made,  and  the  progress  of  the  work." 

"It  shall  further  be  his  duty  at  those  seasons  not  suited  to  the 
active  prosecution  of  the  geological  survey,  to  analyze  and  as- 
certain the  qualities  and  properties  of  all  specimens  of  mineral 
substances  or  soil,  left  at  his  office  or  residence,  for  that  pur- 
pose, by  any  citizen  of  the  state,  and  taken  from  any  portion  of 
the  Territory  of  the  State." 

In  pursuance  of  those  duties,  it  was  deemed  advisable,  in  the 
first  place,  to  make  a  public  announcement  of  the  appointment; 
setting  forth  the  services  which  the  Geologist  is  required  to  per- 
form for  his  fellow-citizens,  as  well  as  the  most  convenient  mode 
in  which  their  applications  to  him  might  be  made; — one  of  the 
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objects  of  the  advertisement  being  to  furnish  to  the  citizens  of 
Maryland  residing  in  those  sections  of  the  state  not  embraced 
within  the  immediate  provisions  of  the  bill,  an  opportunity  of 
having  their  inquiries,  on  matters  connected  with  the  proposed 
survey,  satisfied  with  as  little  delay  as  possible;  and  thus  more 
extensively  to  realize  the  benefits  contemplated  by  the  bill. 

This  measure,  which  has  already  elicited  numerous  applica- 
tions, has  had  the  good  effect  of  bringing  to  light  many  of  the 
resources  of  the  state  hitherto  unknown,  which  would  other- 
wise have  remained  so  for  an  unnecessarily  longer  time.  These 
will  be  indicated  in  their  proper  place. 

In  the  absence  of  a  correct  map  of  the  lower  counties  on  the 
Eastern  Shore  of  the  Chesapeake  bay,  without  which  no  accu- 
rate designation  of  the  geological  constitution  of  that  section  of 
country  could  be  made,  it  was  deemed  more  advisable  to  con- 
fine the  researches  to  such  portions  of  this  southern  division  of 
the  state,  as  were  known  to  present  a  subject  of  important  inves- 
tigation, and  one  susceptible  moreover  of  immediate  and  exten- 
sive application.  These  researches  have,  therefore,  related,  1st.  to 
the  ascertainment  of  the  southern  limits  of  the  shell  marl  depo- 
sites  available  for  agricultural  purposes;  the  principal  locations 
of  these  deposites  between  the  Choptank  and  Chester  rivers; 
the  nature  of  the  material  contained  in  them,  and  the  mode  of 
extracting  the  marl,  together  with  its  use  and  application: 

2d.  To  an  examination  of  the  different  soils  occurring  within 
the  tract  of  country  already  alluded  to,  namely,  between  the 
Choptank  and  Chester;  with  a  view  of  discovering  their  facili- 
ties of  improvement  and  by  what  means. 

Finally,  endeavor  was  made  to  find  out  every  mineral  charac- 
teristic or  resource  of  the  country  of  any  presumable  impor- 
tance. 

The  result  of  these  researches  will  now  be  detailed  under 
the  respective  heads  that  have  just  been  assigned  to  them. 

Sect.  I. — Southern  limits  of  the  shell  marl  deposite  on  the 
Eastern  Shore  of  Maryland,  available  for  agricultural 
purposes. 

There  is  reason  to  believe,  as  stated  in  a  previous  report,  that 
this  shell  marl  deposite  underlies  the  whole  of  the  country  be- 
tween the  Delaware  and  Chesapeake  bays,  even  to  its  extreme 
limits;  but,  as  was  also  previously  observed,  it  evidently  inclines 
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on  the  Chesapeake  side,  from  the  summit  level  of  the  peninsula 
to  the  water's  edge.  The  dip  of  the  formation  is  at  an  angle  of 
about  5°  from  north-east  to  south-west.  The  inclination  is  not, 
however  conformable  to,  though  in  the  same  direction  with  that 
of  the  country;  a  circumstance  which  it  is  important  to  attend 
to,  as  a  neglect  of  it  might  cause  fallacious  expectations  to  be 
entertained  of  the  discovery  of  marl  in  situations  at  its  north- 
east extremity  where  it  lies  too  deep,  for  profitable  extraction; 
and,  on  the  other  hand,  might  dissuade  from  a  justifiable  research 
in  situations  at  its  south-west  extremity,  where  though  lying 
low  and  the  country  flat,  it  still  may  be  found  at  a  small  distance 
only  below  the  surface  of  the  soil.  It  is  likewise  necessary  to 
bear  in  mind  what  has  already  been  said  on  a  former  occasion, 
that  the  surface  of  the  marl  deposite  undulates;  so  that,  it  not 
unfrequently  happens  that  the  opposite  banks  of  an  inlet,  pre- 
sent to  view  the  summits  of  two  waves  of  marl,  so  to  speak,  the 
trough  of  which  constitutes  the  bed  of  the  creek. 

Observations  so  far  made  seem  to  indicate  that  south  of  the 
Choptank,  in  Dorchester  county — in  the  lower  portions  of  the 
county-  -the  marl  in  general  lies  too  low  to  be  advantageously 
extracted.  It  has  been  reached  in  the  sinking  of  wells;  but  the 
only  place  where  any  indications  of  it  present  themselves  above 
tide,  is  on  the  Choptank,  west  of  Cambridge — at  a  spot  called 
Sandy  Hill.  The  material  alluded  to  is  covered  by  a  stratum  of 
sand  from  fifteen  to  twenty  feet,  contains  impressions  of  scallop, 
clam,  and  other  shells,  and  was  observed  in  the  high  banks  of 
the  river,  from  the  spot  just  named  to  beyond  Castle-Haven. 
Subjected  to  analysis  it  was  found  to  consist  of  carbonate  of 
lime  23,  silica  58,  alumine  13,  and  a  small  proportion  of  iron. 
This  is  no  doubt  a  continuation  of  the  shell  marl  desposite;of 
Talbot  county;  and  as  no  other  indications  of  marl  have  been 
observed  south  of  the  Choptank,  in  Dorchester  county,  it  may 
probably  be  assigned  as  the  limit  of  that  deposite  in  this  direc- 
tion. It  is  not  pretended  however,  to  exclude  by  "this  assigna- 
tion the  upper  parts  of  said  county  which  have  not  yet  been 
examined. 

Sect.  II. — Principal  location  of  the  shell  marl  deposites  between 
the  Choptank  and  Chester  rivers. 
These  deposites  are  in  Caroline,  Queen  Ann's  and    Talbot 
counties,  and  will  be  most  conveniently  indicated  under  the 
head  of  each  count  v. 
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Caroline  county. — At  the  head  of  the  navigation  of  the  north- 
west fork  of  the  Nanticoke,  at  Federalsburg,  there  is  a  depo- 
site  of  marl  which  lies  high,  and' in  a  very  accessible  position; 
it  owes  its  formation  to  an  accumulation  of  fossil  oysters,  and 
other  small  marine  shell-fish,  some  of  them  extremely  delicate, 
giving  evidence  by  the  integrity  of  their  parts  that  they  have 
originated  and  died  where  their  testaceous  coverings  are  now 
discovered,  and  appear  to  have  been  subsequently  enveloped  in 
a  deposite  of  clay.  The  material  of  this  deposite  may  emphati- 
cally be  called  shell  marl:  the  enveloping  clay  contains  from 
fifteen  to  twenty  per  cent,  of  calcareous  matter,  and  the  chief 
constituent  of  the  fossils  is  the  same  fertilizing  agent.  The  soil  of 
the  surrounding  country  is  principally  a  light  sandy  loam;  so 
that  the  marl  which  has  just  been  described  consisting  princi- 
pally of  carbonate  of  lime,  and  aluminous  particles,  is  no  doubt 
admirably  fitted  to  impart  to  it  the  physical  and  chemical  pro- 
perties requisite  to  constitute  a  good  soil. 

At  Greensborough,  the  marl  forms  the  substratum  of  the  soil 
upon  which  the  village  is  built.  It  breaks  out  on  the  west  bank 
of  the  river,  a  few  feet  above  tide.  At  low  tide,  it  becomes  very 
accessible,  and  from  the  nature  of  its  constituents,  as  exhibited 
in  the  appended  table,  showing  the  result  of  the  chemical  analy- 
ses of  the  marls  from  the  several  localities  in  Caroline  county, 
and  the  condition  of  the  superincumbent  soil,  it  will  be  per- 
ceived, that  it  must  furnish  a  material  of  great  value  for  the 
improvement  of  the  latter.  Reference  must  be  made  for  the 
analysis  of  this  marl,  to  No.  1.  of  the  table. 

At  Denton,  or  rather  in  its  vicinity,  several  localities  of  marl 
were  discovered,  principally  on  the  head  streams  of  Watt's 
branch.  They  are  generally,  of  excellent  quality,  and  well 
adapted  to  use  on  the  spots  and  in  the  vicinity  of  where  they 
occur.     See  Nos.  2  and  3  of  the  table. 

Three  miles  below  Denton,  on  the  east  side  of  the  Choptank, 
there  occurs  a  considerable  deposite  of  fossil  oysters,  forming 
the  mass  of  the  banks  of  the  river,  from  fifteen  to  twenty  feet 
above  tide.  The  neighboring  country  would  derive  great  ad- 
vantage from  the  general  use  of  this  material,  and  every  conside- 
ration of  individual  interest  and  public  usefulness,  was  accord- 
ingly presented  to  the  proprietor  of  these  valuable  banks  to 
induce  him  to  employ  their  contents  on  his  own  lands,  or  dispose 
of  a  portion  of  them  to  neighbors  willing  to  purchase.  It  is  to 
be  believed,  that  an  intelligent  citizen  cannot  long  resist  any 
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proper   appeal  made  to  him,  when  conducive  both  to  private 
interest  and  to  public  good. 

Another  much  more  extensive,  and  more  decidedly  marly 
deposite,  occurs  on  the  estate  of  General  Potter,  at  Potter's  land- 
ing on  the  Choptank,  between  Kokias  creek  and  Watt's  branch. 
It  affords  several  varieties  of  marl,  (Nos.  4  and  5.)  It  is  covered 
by  a  blue  earth,  which  on  analysis  yielded  the  following  con- 
stituents: alumine  10;  carbonate  of  lime  9;  silicea  70,  &c.  This 
article  might  also  be  advantageously  employed  as  an  amendment 
to  the  soil  by  which  it  is  overlaid;  it  is,  in  fact,  a  sandy  marl.* 
The  enlightened  and  patriotic  proprietor  of  this  estate,  has 
expressed  his  willingness  to  supply  his  neighbors  with  such 
quantities  of  these  materials,  as  would  afford  them  the  means  of 
satisfying  themselves  as  to  their  efficacy. 

In  the  neighborhood  of  Hillsborough,  marl  of  very  good 
quality  has,  likewise,  been  discovered. 

Queen  Ann's  County. — An  important  and  valuable  deposite 
occurs  at  the  head  of  South-east  creek,  in  the  vicinity  of  Church 
hill.  It  is  found  on  a  farm  belonging  to  Judge  Earle;  at  pre- 
sent, the  residence  of  Walter  J.  Clayton,  Esq.  by  whom  it  was 
made  known.  Its  analysis  is  given  at  No.  6  of  the  table.  Simi- 
lar deposites  may  be  expected  to  make  their  appearance  at  the 
heads  of  the  several  creeks,  having  a  common  estuary  with  the 
one  just  mentioned;  namely,  Hamilton  creek  and  Island  creek. 
Accordingly,  an  analogous  deposite  has  been  traced  in  the  direc- 
tion of  the  head  of  these  creeks,  to  the  north-east  side  of  Corsica 
creek,  reaching  into  that  section  of  Queen  Ann's  county,  known 
as  Spaniard's  neck. 

On  the  south-west  side  of  Corsica  creek,  extending  to  the 
head  of  the  branch  south  of  Centreville,  the  marl  is  abundantly 
diffused.  Nos.  7,  8,  9,  10,  11,  12  and  13  indicate  the  constitu- 
ents of  the  various  kinds  found  in  this  region,  the  samples  of 
which,  have  been  furnished  by  the  gentlemen  whose  names  are 
given  in  the  marginal  column  of  the  table. 

Continuing  in  the  same  direction,  being  in  a  line  north-east 
and  south-west,  to  the  head  of  Reed's  creek,  marl  of  superior 
quality  (No.  14,)  is  found  on  the  estate  designated,  as  belonging 
to  Maxwell's  heirs.  It  is  composed  principally,  of  that  variety 
of  fossil  shells,  known    in  popular    language,  as  pearl   shells 

"For  general  directions  as  to  the  use  of  the  various  kinds  of  marl  and  clays 
the  reader  i9  referred  to  Section  IV. 
3 
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(Perna  Maxilla.)  These  broad,  thick  shells,  closely  compacted 
together  in  the  deposites,  exfoliate,  and  crumble  into  almost  an 
impalpable  powder,  by  the  least  exposure  to  the  air.  They 
thus  yield  readily  and  abundantly,  their  calcareous  particles  to 
the  soil. 

Finally,  on  Back  Wye,  where  abundance,  goodness  of  quality, 
and  a  judicious  application  on  the  part  of  those  who  are  so  for- 
tunate as  to  possess  the  material,  have  co-operated,  the  most 
extensive  benefits  have  already  been  realized.  Nos.  15,  16,  17, 
18,  19  and  20  of  the  table,  indicate  the  chemical  analyses,  fossil 
constituents  and  localities  of  the  marl  in  this  section  of  the 
country.  Nos.  21  and  22  indicate  the  constituents  of  two  sam- 
ples of  shell-marl  from  Chew's  island,  taken  from  the  estate  of 
William  Paca,  Esq. 

Talbot  County. — Nearly  the  whole  of  this  county  is  under- 
laid by  marl;  but  it  presents  itself  under  a  variety  of  circum- 
stances of  unequal  facilities  for  extraction,  and  is,  as  elsewhere, 
of  very  variable  qualities. 

On  the  Talbot  side  of  the  Tuckahoe  branch  of  the  Choptank, 
it  occurs  in  the  high  banks  of  the  river  from  six  to  ten  feet  be- 
low the  surface;  but  is  exposed  to  view  in  the  ravines  that  make 
down  to  the  river.  As  every  where  else,  it  is  undulating  on 
the  surface,  occurring  in  a  distinct  stratum,  from  three  to  five 
feet  in  thickness,  the  inferior  level  of  which,  is  six  feet  above 
high  water  mark;  it  is  frequently  covered  by  a  crust  of  indu- 
rated marl  mixed  with  sand,  evidently  caused  by  the  action  of 
the  waters,  which  filtering|through  the  loose  soil  above,  on  reach- 
ing the  marl  bed,  have  facilitated  its  decomposition,  removing  a 
portion  of  its  calcareous  constituents  and  depositing  in  their 
stead,  silicious  particles.  The  most  remarkable  deposite  of  this 
kind,  is  about  three  miles  south  of  Hillsborough,  on  the  farm  of 
Thomas  O.  Martin,  Esq.;  a  more  interesting  one,  in  every  re- 
spect, can  scarcely  be  pointed  out  in  any  other  part  of  the  county. 
In  this  place,  the  banks  are  elevated  from  thirty  to  forty  feet 
above  the  river,  and  the  deep  ravines  that  descend  to  it,  greatly 
facilitate  the  extraction  of  the  material  at  all  seasons  of  the  year. 
This  place  may  be  mentioned  as  the  only  spot  at  which  the 
bottom  of  the  marl  deposite  is  known  to  have  been  reached;  un- 
fortunately, the  excavation  was  not  sufficiently  extensive  to  allow 
a  satisfactory  examination  of  its  substratum;  it  appeared  to  con- 
sist in  a  stiff  blue  clay.  The  analysis  of  the  marl  from  this 
locality,  is  given  at  No.  23  of  the  table. 
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Descending  the  Tuckahoe  into  the  Choptank,  a  little  below 
Kingston,  we  reach  the  mouth  of  King's  creek.  The  high 
oanks  on  the  inlet  of  this  creek  exhibit  thick  beds  of  good  marl, 
(No.  24,)  the  shells  of  which  are  imbedded  in  a  stiff  clay.  The 
bed  at  one  locality, — on  the  farm  of  Mr.  William  Pratt — is  co- 
vered by  a  thick  stratum  of  a  very  plastic  chocolate-colored 
clay,  which  itself  might  serve  as  a  useful  amendment  to  the 
thin  soils  of  the  surrounding  country. 

But  perhaps  the  most  valuable  beds  of  shell-marl  in  this  part 
of  Talbot  county,  inasmuch  as  they  may  be  made  extensively 
available  to  the  public  demands  for  the  article,  are  those  which 
were  fully  described  in  the  preceding  report.  They  occur 
three  miles  below  Dover  bridge,  forming  the  high  bank  from 
fifteen  to  twenty  feet  above  tide,  being  one  compact  mass  of  fossil 
shells,  and  extending  nearly  a  mile  along  the  river,  on  the  farms 
of  the  late  Col.  Smyth  and  Mr.  Atkinson.  These  beds  are  in 
contiguous  strata,  apparently  successive,  and  consist  of  vast  ac- 
cumulations, principally,  in  the  ascending  order,  of  oyster  shells, 
succeeded  by  clam  shells  intermixed  with  other  marine  shells, 
scallop,  clam  and  scallop,  and  uppermost  principally  of  scallop. 
Endeavor  was  made  to  bring  these  beds  into  notice,  with  a  view 
of  enlisting  them  into  the  public  service,  by  giving  to  their  pro- 
prietors what  was  deemed  proper  directions  for  extracting  the 
material,  and  salutary  advice  as  to  a  just  estimate  of  its  value, 
in  order  to  secure  a  constant  and  permanent  disposal  of  it.  The 
subject  is  now  in  progress  of  experiment.  South  of  these  banks 
on  the  Choptank,  no  other  deposite  of  marl  is  known  to  occur. 

It  will  have  been  remarked,  that  these  deposites  are  described 
as  lying  high  above  tide.  It  is,  in  fact,  from  this  boundary  of 
the  county,  that  the  dip  from  north-east  to  south-west  in  the 
marl  deposite  previously  alluded  to,  becomes  most  apparent: 
occurring  so  far  in  Talbot  county,  only  a  small  distance  below 
the  surface  of  the  soil,  it  now  becomes  covered  in  the  middle 
districts  by  a  heavy  coat  of  gravel  and  sand,  extending  from 
north  to  south  from  the  head  of  Wye  to  the  Choptank,  and  reap- 
pears again  at  a  lower  level  on  the  banks,  at  the  termination 
of  the  numerous  inlets  that  so  conveniently  and  beautifully 
intersect  the  lower  portions  of  the  county. 

A  reference  to  Map  A  appended  to  this  report,  will  convey 
a  better  idea  of  the  extent  and  numerous  localities  of  shell  marl 
in  this  section  of  the  state,  than  a  bare  mention  of  them  by  name 
could  do.     Suffice  it  to  say  in  this  place,  that  a  line  drawn  from 
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the  head  of  Skipton  creek,  touching  the  intervening  creeks  be- 
tween this  and  Dividing  creek,  and  perhaps,  prolonged  to  the 
Choptank,  would  limit  the  eastern  boundary  of  that  portion  of 
the  territory  which  embraces  the  great  shell-marl  formation  of 
the  county;  whilst  another  line  from  the  mouth  of  Pickering 
creek,  enclosing  the  western  banks  of  Mile's  river  as  far  as  the 
ferry;  thence,  by  the  head  of  Plain  dealing  creek  to  the  Chop- 
tank,  and  uniting  with  the  water  boundary  of  the  county,  would 
form  its  western  limits.  Nos.  25  to  41  on  the  table,  indicate  the 
chemical  composition  of  the  marls  from  the  principal  localities 
of  this  great  deposite. 

Sect.  III.  Nature  of  the  materials  contained  in  the  shell  marl 
deposites  of  the  Eastern  Shore  of  Maryland. 

It  is  important  to  become  acquainted  with  the  precise  nature 
of  the  materials  contained  in  these  deposites;  because  upon  this 
knowledge  in  a  great  measure  depends  the  judicious  application 
to  be  made  of  them.  It  is  more  especially  to  furnish  such  infor- 
mation that  the  table  which  has  been  so  frequently  referred  to 
was  made  out.  Some  general  remarks  under  the  present  head 
seem,  however,  to  be  necessary. 

Perhaps  the  true  nature  of  these  deposites  is  this.  They  are 
vast  accumulations  of  the  exuviae  of  testaceous  animals,  formed 
at  a  time  when  the  portion  of  dry  land  where  they  are  now  ob- 
served, was  the  bottom  of  an  ocean.  There  is  no  evidence  that 
their  present  elevated  position  is  owing,  to  any  upheaving  of 
strata  from  below — the  favorite  geological  notion  of  the  day — 
nor  to  a  simple  retreat  of  the  water  from  above  them.  They  are 
generally  overlaid  by  a  thick  covering  of  water- worn  materials, 
such  as  gravel  and  sand,  occasionally  enveloping  boulders  of 
rocks  belonging  to  the  oldest  geological  formations;  sometimes 
they  are  covered  by  a  heavy  stratum  of  clay;  occasionally  by 
alternate  strata  of  clay,  sand  and  gravel.  In  no  instance,  save 
when  they  form  the  bottom  of  an  inlet  or  creek,  or  when  they 
occur  in  the  bed  of  a  stream,  has  their  surface  been  observed  to 
be  denuded.  Some  cataclysm  contemporaneous  with  the  cause 
of  the  retreat  of  the  ocean,  or  subsequent  to  this  retreat,  has  no 
doubt,  occasioned  the  formation  of  these  superincumbent  strata. 
It  is  not  worth  while  however  speculating  about  this,  at  present; 
although  it  may  be  useful  to  know  that  the  material  by  which 
the  marl  is  covered  is  not  contemporaneous  with  the  marl  itself. 
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It  is  useful  to  know  this,  for  two  reasons.  First,  to  become 
satisfied  that  the  nature  of  the  superincumbent  soil  cannot  in 
any  case  be  expected  to  partake  of  that  of  the  underlaying  stra- 
tum of  marl;  hence  it  is  never  found  to  contain  calcareous  par- 
ticles. Secondly,  to  understand  the  cause  of  the  variety  in  the 
ingredients  with  which  the  marl  is  associated;  thus  we  find  the 
shells  sometimes  enveloped  in  clay,  at  other  times  in  sand,  and 
then  again  in  a  mixture  of  sand  and  clay,  these  two  ingredients 
being  in  very  variable  proportions. 

Now,  although  the  marl  does  not  influence  the  nature  of  the 
soil  lying  over  it,  the  latter  frequently  greatly  modifies  the 
quality  of  the  marl  beneath  it.  The  cause  of  this  is  apparent. 
The  superincumbent  earth  (understanding  thereby  the  whole 
mass  of  materials  covering  the  marl)  consists  either  of  clay, 
gravel  or  sand,  or  a  mixture  of  all  these;  and  having,  it  is  pre- 
sumed, been  deposited  upon  the  marl  subsequent  to  its  formation, 
it  will,  from  a  variety  of  causes,  have  become  mixed  with  it. 
It  is,  however,  more  especially  by  infiltration  that  the  marl  be- 
comes modified  in  consequence  of  the  condition  of  the  soil  above 
it.  If  the  latter  contain  line  particles  of  sand,  as  is  very  com- 
monly the  case,  these  will  be  taken  up  by  the  waters  that  traverse 
the  soil,  and  so  charged,  will  penetrate  more  or  less  deeply  into 
the  marl  bed.  Should  the  shells  there  be  loosely  scattered  in 
their  mineral  envelope,  which  is  also  frequently  sand,  the  whole 
of  their  calcareous  particles  may  be  dissolved  and  become  re- 
placed by  a  silicious  deposite.  The  bed  of  fossils  will  in  this 
case,  at  least  in  its  upper  portions,  exhibit  an  accumulation  of  in- 
durated casts  alone  of  shells.  Such  is  the  case  in  many  places  on 
Chew's  island,  in  some  of  the  fossil  deposites  of  Skipton  creek, 
and  in  several  places  on  the  Wye.  It  is  evident  that  then  the  ma- 
terial cannot  be  used  as  marl.  When  again,  the  superincumbent 
soil  is  ferruginous,  it  very  generally  happens  that  the  shells  are 
bound  together  by  an  argillo-ferruginous  cement  extremely  hard, 
which  unfits  them  for  use  not  only  in  this  respect,  but  also  by 
substituting  for  the  calcareous  ingredient  which  they  originally 
contained  a  predominating  constituent  of  oxide  of  iron,  which 
cannot  be  beneficial  to  the  soiL 

It  must  be  borne  in  mind,  however,  that  this  sort  of  disnatur- 
ing  of  the  shell  marl  is  most  generally  confined  to  the  upper 
portions  of  the  deposite.  Hence,  if  in  the  search  after  marl, 
those  silicious  or  ferruginous  incrustations  are  met  with,  they 
should  always  be  removed  to  ascertain  the  nature  of  the  mate- 
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rial  beneath.  There  is  a  very  remarkable  example  of  a  thick 
coat  of  silicious  incrustations  covering  very  excellent  marl,  on 
the  estate  of  William  Carmichael,  Esq.  on  Back  Wye,  Queen 
Ann's  county. 

As  to  the  fossil  constituents  of  the  shell  marl  deposites  on  the 
Eastern  Shore  of  Maryland  they  are  very  various.  Some  are 
principally  composed  of  oyster  shells,  others  principally  of  scal- 
lop, some  again  principally  of  clam,  and  in  others  nearly  the 
whole  bed  consists  of  perna,  commonly  known  by  the  name  of 
pearl  shell.  These  last  furnish  decidedly  the  best  marl.  The 
perna  is  a  broad,  thick  shell,  somewhat  in  the  shape  of  a  large 
oyster,  of  a  white  pearly  appearance,  peeling  off  in  thin  laminae 
that  are  very  soft  and  friable.  When  exposed  to  the  atmosphere 
for  a  short  time  it  falls  into  an  almost  impalpable  dust,  consist- 
ing essentially  of  carbonate  of  lime.  This  shell  occurs  in  most 
of  the  marl  beds  of  the  Eastern  Shore,  but  more  especially  in 
those  of  Talbot  county,  and  as  already  stated,  at  the  head  of 
Reed's  creek,  in  Queen  Ann's  county. 

The  quality  of  the  marl  is  also  greatly  influenced  by  the  na- 
ture of  the  shells  that  compose  it.  It  was  stated  in  the  former 
report,  and  may  be  repeated  here,  in  illustration  of  what  has  to 
be  said  under  the  present  head,  "that  those  beds  which  consist 
principally  of  clam  shells,  usually  associated  with  numerous 
varieties  of  other  smaller  bivalve  and  univalve  shells,  contain- 
ing at  the  same  time  very  little  admixture  of  foreign  ingredients, 
yield  a  marl  which  exhibits  its  beneficial  effects  upon  the  soilAin 
a  very  short  time;  because  the  calcareous  particles  are  derived 
from  shells  which  are  very  prone  to  disintegrate  when  exposed 
to  the  atmosphere.  Marl  beds,  composed  entirely  or  principally 
of  oyster  shells,  are  much  less  valuable,  because  of  the  slow 
disintegration  and  decomposition  of  this  species  of  shell,  scallop 
shells  resist  such  decomposition  still  more  obstinately  than  do 
oyster  shells,  and  when  they  occur,  as  they  have  been  observed 
to  do,  in  extensive  beds  firmly  agglutinated  by  an  argillo-ferru- 
ginous  cement,  they  are  useless  in  all  soils,  and  may  be  posi- 
tively injurious  to  some." 

It  follows  then,  that  the  nature  of  the  material  in  the  shell-marl 
deposites  must  be  ascertained  first  in  reference  to  the  species  of 
shells  which  it  encloses,  and  their  admixture  with  foreign  ingre- 
dients, as  clay,  sand,  gravel,  &c.  This  can  be  done  by  a  simple 
inspection  aided  by  such  experience  and  knowledge  as  can  be 
acquired  without  any  difficulty.     But  a  more  important  conside- 
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deration  relates  to  the  composition  of  the  marl,  and  especially 
to  the  relative  proportions  of  its  three  principal  constituents, 
namely,  carbonate  of  lime,  alumine  and  silex.  To  ascertain 
this,  recourse  must  be  had  to  a  chemical  analysis.  The  propor- 
tion of  calcareous  particles  is  doubtless  generally  the  most  im- 
portant fact  to  be  determined;  but  it  sometimes  becomes  equally 
important  to  ascertain  the  proportions  of  aluminous  and  sili- 
cious  particles;  for,  one  of  the  advantages,  and  not  an  incon- 
siderable one,  in  the  application  of  marl  is  its  use  in  ameliorat- 
ing the  mechanical  condition  of  the  soil,  and  these  ingredients 
are  eminently  serviceable  in  this  way. 

From  what  has  already  been  said,  it  will  readily  be  perceiv- 
ed that  great  variety  must  also  necessarily  present  itself  in  the 
chemical  composition  of  the  marl  in  its  different  localities.  So 
far  as  experiments  have  been  conducted  it  has  been  found  that 
the  proportion  of  calcareous  particles  varies  from  20  to  60  per 
cent.;  that  of  aluminous  from  10  to  20  per  cent.;  that  of  silicious 
ingredients  from  30  to  50  per  cent. 

It  is  doubtful  whether  any  directions  could  be  given  which 
would  enable  those  unpractised  in  chemical  operations  and  ma- 
nipulations to  ascertain  with  any  degree  of  accuracy  the  rela- 
tive proportions  of  these  constituents  of  the  marl.  This  is  a 
subject  which  must  be  submitted  to  some  analytic  chemist;  and 
it  is  the  duty  of  the  Geologist  to  satisfy  inquiries  of  that  sort 
whenever  called  upon  for  that  purpose.  On  the  proposed  geo- 
logical map  of  the  state,  it  is  contemplated  to  express  the  com- 
position of  the  marl  in  the  principal  localities  that  will  be  laid 
down;  and  by  extending  the  table  exhibiting  the  chemical 
analyses  of  these  marls,  to  all  such  as  can  be  conveniently  pro- 
cured, a  mass  of  information  will  be  collected  that  will  in  some 
measure  supersede  the  necessity  of  any  further  experiments. 

Sect.  IV.  Mode  of  extracting  the  Marl — its  jise  and  its  ap- 
plication. 
The  first  use  of  marl  on  the  Eastern  Shore  of  Maryland,  was 
made  about  thirty  years  ago,  by  the  Rev.  Mr.  Singleton,  a  gen- 
tleman whose  name  should  ever  be  remembered  by  the  people  of 
Talbot  county.  The  great  improvement  which  he  thus  effected 
in  the  productiveness  of  the  soil  to  which  it  was  applied,  soon 
became  evident  to  those  around.  His  example  was,  after 
awhile,  imitated;  so  that,  at  this  time  there  is  scarcely  an  intel- 
ligent farmer  having  a  supply  of  marl  at  his  command,  who  is 
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not  aware  of  its  value,  and  who  has  not  employed  it  extensively 
and  beneficially.  Its  use  is  pretty  well  understood  in  Talbot 
and  the  lower  portions  of  Queen  Ann's  counties.  Some  errors 
have,  however,  been  committed,  against  the  recurrence  of 
which  it  is  proper  to  guard.  It  may  be  necessary  also,  for  the 
benefit  of  those  who  have  not  yet  employed  the  material  to 
give  some  directions,  not  only  as  regards  the  best  manner  of 
applying  it  according  to  its  own  qualities  and  the  qualities  of 
the  soil,  but  likewise  as  to  the  most  advantageous  mode  of  ex- 
tracting it. 

In  reference  to  its  extraction — suppose  a  farmer  to  be  about 
to  commence  the  opening  of  a  marl  pit.  His  first  care  must  be 
to  select  a  situation  from  which  it  may  be  hauled  with  the 
greatest  convenience  and  facility,  at  all  seasons  of  the  year.  In 
those  parts  of  the  country  where  the  marl  lies  high,  this  is 
easily  done;  but  in  the  lower  portions  of  Talbot  county 
where  the  country  is  flat  and  but  a  few  feet  above  the  level  of 
tide,  more  attention  to  this  circumstance  than  has  hitherto  been 
paid,  should  be  observed.  Farmers  have  seemed  more  solici- 
tous about  the  presumed  quality  of  the  material,  than  its  facili- 
ties for  extraction,  relying  upon  its  soft  and  plastic  character  as 
a  criterion  of  its  richness.  A  little  reflection  should  satisfy  us 
that  its  wet  condition  cannot  improve  its  quality,  and  by  ren- 
dering it  much  more  heavy  will  increase  the  labor  of  transpor- 
tation; besides  it  must  have  been  observed  that  when  hauled 
out  in  its  moist  state,  and  exposed  to  the  desicating  effects  of 
the  sun  and  wind,  it  is  apt  to  cake  and  harden,  so  as  to  require 
to  be  subsequently  broken  up  before  it  can  be  incorporated 
with  the  soil.  It  is  always  necessary,  therefore,  to  select  a 
situation,  such  as  the  head  of  a  branch,  where  facilities  exist 
for  draining  the  pit;  and  the  removal  of  the  marl  should  always 
be  commenced  at  top,  even  should  it  appear  of  much  inferior 
quality.  The  saving  of  time  and  labor  in  raising  and  hauling 
will  amply  compensate  for  the  additional  quantity  which  it  may, 
in  consequence,  be  found  requisite  to  apply. 

Mr.  Edmund  Ruffin,  of  Virginia,  in  his  valuable  "Essay  on 
Calcareous  Manures,"  has  given  the  following  practical  direc- 
tions for  the  working  of  marl  pits,  which  will  be  found  to  suit 
many  localities  on  the  Eastern  Shore  of  Maryland.  "In  working 
a  pit  of  wet  marl,"  he  says,  "no  pains  should  be  spared  to  drain 
it  as  effectually  as  possible.  Very  few  beds  are  penetrated  by 
veins  of  running   water,    which   would  deserve   the  name  of 
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springs — but  water  oozes  very  slowly  through  every  part  of 
wet  marl,  and  bold  springs  often  burst  out  immediately  over  its 
surface.  After  the  form  of  the  pit,  and  situation  of  the  road 
are  determined,  a  ditch  to  receive  and  draw  off  all  the  water, 
should  be  commenced  down  the  valley,  as  low  as  the  bottom  of 
the  pit  is  expected  to  be,  and  opened  up  to  the  work,  deepening 
as  it  extends,  so  as  to  keep  the  bottom  of  the  ditch  on  the  same 
level  with  the  bottom  of  the  marl.  It  may  be  cheaper,  and  will 
serve  as  well,  to  deepen  the  ditch  as  the  deepening  of  the  pit  pro- 
ceeds. After  the  marl  is  uncovered  the  full  size  intended  for 
the  pit  (which  ought  to  be  large  enough  for  carts  to  turn  about 
on)  a  little  drain  of  four  or  five  inches  wide,  and  as  many  deep, 
of  the  size  made  by  the  grubbing  hoe  used  to  cut  it,  should  be 
carried  ail  around  to  intercept  the  surface  or  spring  water,  and 
conduct  it  to  the  main  drain.  The  marl  will  now  be  dry 
enough  for  the  carts  to  be  brought  on  and  loaded.  But  as  the 
digging  proceeds,  oozing  water  will  collect  slowly,  and  aided 
by  the  wheels  of  loaded  carts,  the  surface  of  the  firmest  marl 
would  soon  be  rendered  a  puddle,  and  then  a  quagmire.  This 
may  easily  be  prevented  by  the  inclination  of  the  surface. 
The  first  course  dug  off,  should  be  much  the  deepest  near  the 
surface  drain,  (leaving  a  margin  of  a  few  inches  of  finer  marl, 
as  a  bank  to  keep  in  the  stream)  so  that  the  digging  shall  be  the 
lowest  around  the  outside,  and  gradually  rise  to  the  middle  of 
the  area.  Whatever  water  may  find  its  way  within  the  work, 
whether  from  oozing,  rain,  or  accidental  burstings  of  the  little 
surface  drain,  will  run  to  the  outside  the  dip  of  which  should 
lead  to  the  lower  main  drain.  After  this  form  is  given  to  the 
surface  of  the  area,  very  little  attention  is  required  to  preserve 
it — for  if  the  successive  courses  are  dug  of  equal  depth  from 
side  to  side,  the  previous  dip  will  not  be  altered.  The  sides  or 
walls  of  the  pit  should  be  cut  something  without  the  perpen- 
dicular, so  that  the  pit  is  made  one  or  two  feet  wider  at  bottom 
than  at  top.  The  usual  firm  texture  will  prevent  any  danger 
from  this  overhanging  shape,  and  several  advantages  will  be 
gained  from  it.  It  gives  more  space  for  work — prevents  the 
wheels  running  on  the  lowest  and  wetest  parts — allows  more 
earth  to  be  disposed  of,  in  opening  for  the  next  pit — and  prevents 
that  earth  tumbling  into  the  next  digging  when  the  separating 
wall  of  marl  is  cut  away.  The  upper  drain  of  the  pit,  which 
takes  the  surface  of  water,  will  hang  over  the  one  below,  kept 
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for  the  oozing  water.  The  first  remains  unaltered  throughout 
the  job,  and  may  still  convey  the  stream,  when  six  feet  above 
the  heads  of  the  laborers  in  the  pit.  The  lower  drain  of  course 
sinks  with  the  digging.  Should  the  pit  be  dug  deeper  than  the 
level  of  the  receiving  ditch  can  be  sunk,  a  wall  should  be  left 
between,  and  the  remainder  of  the  oozing  water  must  be  con- 
ducted to  a  little  basin  near  the  wall,  and  thence  baled  or 
pumped  into  the  receiving  ditch.  The  passage  for  the  carts  to 
ascend  from  the  pit  should  be  kept  on  a  suitable  slope — and  the 
marl  forming  that  slope  may  be  cut  out  in  small  pits,  after  the 
balance  has  been  completed." 

"If  the  marl  is  so  situated  that  carts  cannot  be  driven  as 
low  as  the  bottom,  then  the  area  must  be  cut  out  in  small  pits 
beginning  at  the  back  part,  and  extending  as  they  proceed,  to- 
wards the  road  leading  out  of  the  pit." 

These  directions,  of  which  doubtless  avail  may  be  taken  on 
many  places  in  Maryland,  are  the  result  of  the  experience  of  a 
gentleman  well  known  to  have  devoted  much  time  and  attention 
to  the  subject.  There  are  other  circumstances,  however,  that 
should  be  attended  to  in  preparing  a  pit  from  which  marl  is  to 
be  drawn.  In  the  preceding  section,  it  was  stated  that  the 
upper  portion  of  a  marl  deposite  sometimes  consists  of  a  thick 
incrustation,  occasioned  by  causes  then  explained.  This,  as  a 
matter  of  course,  should  be  removed.  It  has  also  been  stated, 
that  the  species  of  shells  occurring  in  a  deposite,  vary.  In  some 
localities  that  have  been  examined,  they  are  disposed  in  strata, 
each  stratum  containing  a  predominance  of  one  kind  of  fossils. 
Thus,  some  strata  contain  nearly  all  scallops,  some  nearly  all 
oyster,  or  nearly  all  clam,  &c.  There  is  an  advantage  in  pos- 
sessing a  choice  in  this  respect;  but  it  should  be  directed  by  the 
knowledge  which  we  have  acquired,  that  some  more  readily 
disintegrate  than  others  when  exposed  to  the  air.  If  the  upper 
stratum  in  a  marl  bed  should,  for  example,  be  found  to  consist 
principally  of  scallop  shells,  it  would  be  advisable  to  remove 
this,  so  as  to  reach  at  once  the  second  stratum,  which  will  com- 
monly be  found  to  consist  of  clam  shells.  The  former  must  not, 
however,  be  thrown  away.  They  should  be  piled  up  around 
the  pit;  where,  by  the  influence  of  the  atmospheric  agents,  they 
will  after  awhile  become  so  disintegrated  as  to  constitute  marl 
of  very  good  quality. 

Some  marl  deposites  consist  of  broken  shells  so  cemented 
together,  that  their  contents  cannot  be  extracted  but  in  large 
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masses,  or  hard  lumps.  In  this  condition,  the  material  cannot 
be  readily  incorporated  with  the  soil.  It  might  be  burnt  as  an 
impure  limestone;  but  generally  speaking,  it  will  be  found  suf- 
ficient to  suffer  it  to  remain  exposed  for  one  season,  which  will 
bring  it  into  a  proper  state  to  be  hauled  out. 

In  the  lower  parts  of  Talbot  county  where  the  marl  lies  deep, 
occasionally  not  more  than  a  foot  above  high  water  mark,  its 
extraction  is  inconvenient  and  laborious.  Still,  its  benefits  must 
not  be  resigned.  Advantage  should  be  taken  of  low  tides  to 
raise  it  upon  the  banks,  from  which  it  may  be  hauled  at  con- 
venient opportunities. 

The  value  of  marl  is  now  so  generally  acknowledged,  and  its 
property  of  improving  a  soil,  and  even  restoring  one  totally  im- 
poverished, so    universally   recognised,  that  no  farmer  should 
hesitate  to  make  the  hauling  of  it  a  regular  occupation.     Marl- 
ing to  be  carried  on  with  advantage,  or  even   with  economy, 
should  be  carried  on  throughout  the  year,  or  at  least  during  a 
specified  portion  of  it,  by  a  force  expressly  set  aside  for  that  pur- 
pose and  none  other.     "If  only  a  single  horse,"  says  Mr.  Ruffin, 
"were  employed  in  drawing  marl  throughout  the  year,  at  the 
moderate    allowance   of  two  hundred   working  days,  and  one 
hundred  bushels  carried  out  for  each,  his  year's  work  would 
amount  to  twenty  thousand  bushels,  or  enough  for  more  than 
sixty  acres.     This  alone,  would  be  a  great  object  effected.     But 
besides,  this  plan   would   allow  the  profitable  employment  of 
additional  labor.     When  at  any  time,  other  teams  and  laborers 
could  be  spared  to  assist,  though   for  only  a  few  days,  every 
thing  is  ready  for  them  to  go  immediately  to  work.     The  pit  is 
drained,  the  road  is  firm,  and  the  field  marked  off  for  the  loads. 
In  this  way,  much  labor   may  be  obtained  in  the  course  of  the 
year,  from  teams  that  would  otherwise  be  idle,  and  from  laborers 
whose  other  employments  would  be  of  but  little  importance. 
The  spreading  of  marl  on  the  field,  is  a  job  that  will  always  be 
ready  to  employ  any  spare  labor;  and  throwing  off  the  covering 
earth  from  an  intended  digging  of  marl,  may  be  done  when  rain, 
snow,  or  severe  cold,  have  rendered   the  earth  unfit  for  almost 
every  other  kind  of  labor." 

As  to  the  mode  of  applying  marl,  its  consists  simply  in  dis- 
posing of  it  in  heaps  over  the  field;  then  spreading  it  in  the 
manner  that  is  done  with  other  manures;  and  finally,  turning  it 
in  with  the  plough.  It  may  sometimes,  be  used  also  as  a  top 
dressing. 
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The  next  subject  of  consideration  and  the  most  important  one, 
relates  to  the  quantity  of  marl  to  be  employed.  Specific  direc- 
tions under  this  head  can  scarcely  be  expected;  so  much  depend- 
ing upon  the  quality  of  the  marl,  so  much  more  upon  the  nature 
of  the  soil  to  which  it  is  applied.  It  is  correctly  remarked  by 
the  writer  quoted,  that  "every  application  of  calcareous  earth 
(marl)  to  soil,  is  a  chemical  operation  on  a  great  scale.  Decom- 
positions and  new  combinations  are  produced,  and  in  a  manner 
generally  conforming  to  the  operator's  expectations.  But  other 
and  unknown  agents  may,  sometimes,  have  a  share  in  the  pro- 
cess, and  thus  cause  unlooked  for  results."  The  general  prin- 
ciple which  it  is  believed,  however,  may  be  safely  laid  down  is, 
that  the  better  the  soil,  the  greater  the  quantity  of  calcareous 
manure  which  it  will  bear.  A  permanent  caution  which  must 
at  the  same  time  be  given  is,  to  beware  of  over-marling. 

There  is  not  the  least  doubt  but  that  the  benefit  derived  from 
marling,  so  far  as  its  calcareous  particles  are  concerned,  will  be 
in  proportion  to  the  putrescent  matter  naturally  contained  in 
the  soil.  In  this  respect  it  acts  chemically.  But  the  marl  as 
we  find  it,  containing  aluminous  and  silicious  particles,  the  me- 
chanical operation  of  which  should  by  no  means  be  overlooked. 
To  lay  down  general  rules,  therefore,  for  the  application  of 
marls,  it  would  seem  necessary  to  classify  them  in  reference  to 
the  predominance  of  each  of  their  essential  constituents.  Thus, 
a  marl  very  rich  in  calcareous  particles — such  as  might  be 
termed  emphatically  a  calcareous  marl — ought  especially  to  be 
used  where  the  soil  contains,  or  may  receive  a  considerable  pro- 
portion of  putrescent  matter.  On  a  barren  soil,  whether  a  dead 
stiff  clay,  or  a  loose  sand  where  no  plant  can  live,  marl  of  this  sort 
would  be  perfectly  useless.  On  the  other  hand,  marl  with  a 
due  proportion  of  aluminous  particles — such  as  might  be  called 
clay  marls,  would  be  very  serviceable  to  sandy  soils,  improving 
their  texture  when  used  alone,  and  rendering  them  fertile  when 
used  in  conjunction  with  other  manures.  Again,  sandy  marls, 
or  such  as  contain  considerable  admixture  of  silicious  ingre- 
dients, are  found  to  be  most  beneficially  applied  to  stiff  clay  soils. 
Extraordinary  benefits  have  been  derived  on  a  soil  of  the  latter 
kind,  by  the  use  of  a  marl  having  the  following  composition: — 
carbonate  of  lime  39,  alumine  10,  silicious  sand  and  gravel  44, 
iron  2,  water  5.  This  soil,  previously  totally  unproductive, 
yielded  after  the  application  of  thirty  loads  to  the  acre,  a  return 
of  ten  for  one.     It  is  more  than  probable,  that  the  primary  good 
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effects  of  the  marl,  were  as  much  due  to  its  silicious  as  to  its 
calcareous  constituents.  This  marl  occurs  on  the  estate  of  H. 
Hollyday,  Esq.  in  the  vicinity  of  Easton,  by  whom  it  was  em- 
ployed with  the  results  just  stated. 

The  experience  of  farmers  on  the  Eastern  Shore  of  Maryland 
seems  to  confirm  the  theoretical  views  entertained  by  Mr.  Ruf- 
fin  on  the  neutralizing  effects  of  marl  applied  to  soils  denomi- 
nated acid.  In  reference  to  the  application  of  marl  to  such  soils, 
that  gentleman,  has  the  following  remarks.  "When  acid  soils," 
he  says,  "are  equally  poor,  the  increase  of  the  first  crop  from 
marling  will  be  greater  on  sandy,  than  on  clay  soils;  though  the 
latter,  by  heavier  dressings  and  longer  time,  may  ultimately  be- 
come the  best  land.  The  more  acid  the  growth  of  any  soil  is, 
or  would  be,  if  suffered  to  stand,  the  more  increase  of  crop  may 
be  expected  from  marl;  which  is  directly  the  reverse  of  the 
effects  of  putrescent  manures.  The  increase  of  the  first  crop 
on  worn  acid  soil,  I  have  never  known  under  fifty  percent,  and 
often  is  as  much  as  one  hundred — and  the  improvement  con- 
tinues to  increase  slowly  under  a  mild  tillage.  In  this,  and 
other  general  statements  of  effects,  I  suppose  the  land  to  bear 
not  more  than  two  crops  in  four  years,  and  not  to  be  subjected 
to  grazing — and  that  a  sufficient  cover  of  marl  has  been  laid 
on  for  use,  and  not  enough  to  cause  disease.  It  is  true,  that  it 
is  difficult,  if  not  imposible,  to  fix  that  proper  medium,  varying 
as  it  may  on  every  change  of  soil,  of  situation,  and  of  the  kind 
of  marl.  But  whatever  error  may  be  made  in  the  proportion  of 
marl  applied,  let  it  be  on  the  side  of  light  dressing,  (except 
where  putrescent  manures  are  also  laid  on) — and  if  less  increase 
of  crop  is  gained  to  the  acre,  the  cost  and  labor  of  marling  will 
be  lessened  in  a  greater  proportion.  If,  after  tillage  has  served 
to  mix  the  marl  well  with  the  soil,  sorrel  should  still  show  to 
any  extent,  it  will  sufficiently  indicate  that  not  enough  marl  had 
been  applied,  and  that  it  may  be  added,  safely  and  profitably. 
If  the  nature  of  the  soil,  its  condition  and  treatment,  and  the 
strength  of  the  marl,  all  were  known,  it  ivould  be  easy  to  direct 
the  amount  of  a  suitable  dressing;  but  without  knowing  these 
circumstances,  it  will  be  safest  to  give  two  hundred  and  fifty,  or 
three  hundred  bushels  to  the  acre  to  worn  acid  soils,  and  at 
least  twice  as  much  to  newly  cleared,  or  well  manured  land. 
Besides  avoiding  danger,  it  is  more  profitable  to  marl  lightly  at 
first  on  weak  lands.  If  a  farmer  can  carry  out  only  ten  bushels 
of  marl  in  a  year,  he  will  derive  more  product,  and  confer  a 
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greater  amount  of  improvement,  by  spreading  it  over  forty  acres 
of  land  intended  for  his  next  crop,  than  on  twenty;  though  the 
increase  to  the  acre,  would  probably  be  greatest  in  the  latter 
case.  By  the  lighter  dressing,  the  whole  farm  will  be  marled, 
and  be  storing  up  vegetable  matter,  in  half  the  time  that  it  could 
be  marled  at  double  the  rate." 

It  will  be  perceived,  it  is  hoped,  throughout  this  report,  that 
endeavors  have  been  made,  (and  they  will  continue  to  be  made) 
to  supply  the  desideratum  implied  in  the  underligned  sentence 
of  the  preceding  quotation.  In  the  present  stage  of  our  exami- 
nations it  would  not  be  safe  to  give  other  than  very  general 
directions  in  this  respect. 

"Perhaps,"  adds  Mr.  Ruffin,  "the  greatest  profit  to  be  deriv- 
ed from  marling,  though  not  the  most  apparent,  is  on  such  soils 
as  are  full  of  wasting  vegetable  matter.  Here  the  effect  is  mostly 
preservative,  and  the  benefit  may  be  great,  even  though  the  in- 
crease of  crop  may  be  very  inconsiderable.  Putrescent  manure 
laid  on  any  acid  soil,  or  the  natural  vegetable  cover  of  those 
newly  cleared,  without  marl,  would  soon  be  lost,  and  the  crops 
reduced  to  one  half,  or  less.  But  when  marl  is  previously  ap- 
plied, this  waste  of  fertility  is  prevented;  and  the  estimate  of 
benefit  should  not  only  include  the  actual  increase  of  crop 
caused  by  marling,  but  as  much  more  as  the  amount  of  the  dimi- 
nution, which  would  otherwise  have  followed.  Every  intend- 
ed clearing  of  woodland,  and  especially  of  that  under  a  second 
growth,  ought  to  be  marled  before  cutting  down — and  it  will  be 
still  better,  if  it  can  be  done  several  years  before.  If  the  appli- 
cation is  delayed  until  the  new  land  is  brought  under  cultiva- 
tion,'though  much  putrescent  matter  will  be  saved,  still  more 
must  be  wasted.  By  using  marl  some  years  before  obtaining  a 
crop  from  it,  as  many  more  growths  of  leaves  will  be  converted 
to  useful  manure,  and  fixed  in  the  soil — and  the  increased  fer- 
tility will  more  than  compensate  for  the  delay.  By  such  an 
operation,  we  make  a  loan  to  the  soil,  with  a  distant  time  for 
payment,  but  an  ample  security,  and  at  a  high  rate  of  compound 
interest." 

The  additional  information  communicated  in  the  following  par- 
agraph from  the  same  source,  may  likewise  prove  interesting  to 
many  farmers.  "Marling  deepens  cultivated  sandy  soils,  even 
lower  than  the  plough  may  have  penetrated.  This  was  an  unex- 
pected result,  and  when  first  observed,  seemed  scarcely  credible. 
But  this  effect  also  is  a  consequence  of  the  power  of  calcareous 
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earth  to  fix  manures.  After  the  soil  is  marled,  calcareous  as  well 
as  putrescent  matter  is  carried  down  by  the  rains  as  far  as  the 
soil  is  open  enough  for  them  to  pass.  This  will  always  be  as 
deep  as  the  ploughing  has  been,  and  in  loose  earth,  somewhat 
deeper — and  the  chemical  union  formed  between  these  different 
substances,  serves  to  fix  both,  and  thus  increases  the  depth  of 
the  soil.  This  effect  is  very  different  from  the  deepening  of  a 
soil  by  letting  the  plough  run  into  the  barren  subsoil.  If  by 
this  mechanical  process,  a  soil  only  three  inches  is  increased  to 
five,  as  much  as  it  gains  in  depth,  it  loses  in  richness.  But 
when  a  marled  soil  is  deepened  gradually,  its  dark  color  and  ap- 
parent richness  is  increased,  as  well  as  its  depth.  Formerly," 
says  Mr.  Ruffin,  "single  horse  ploughs  were  used  to  break  all 
my  acid  soils,  and  even  they  would  often  turn  up  subsoil.  The 
average  depth  of  the  soil  on  old  land  did  not  exceed  three 
inches,  nor  two  of  the  newly  cleared.  Even  before  marling 
was  commenced,  my  ploughing  had  generally  sunk  into  the  sub- 
soil— and  since  1S25,  most  of  this  originally  thin  soil,  has  re- 
quired three  mules,  or  two  good  horses  to  a  plough,  to  break 
the  necessary  depth.  The  soil  is  now  from  five  to  seven  inches 
deep  generally,  from  the  joint  operation  of  marling  and  deep- 
ening the  ploughing  a  little  in  the  beginning  of  every  course  of 
crops." 

From  the  preceding  statements  in  regard  to  the  effects  of 
marl  we  gather  the  following  directions  as  to  its  application, 
which  may  be  thus  resumed: — If  the  marl  is  rich  in  calca- 
reous particles,  and  the  soil  to  which  it  is  to  be  applied  already 
under  a  good  course  of  cultivation,  from  three  to  five  hundred 
bushels  may  be  used  safely  and  profitably.  It  is  always 
hazardous  to  go  beyond  this  quantity,  especially  on  corn  lands; 
although  it  has  been  found  that  the  suceeding  wheat  crop  is 
improved,  and  that  the  land  recovers  in  a  few  years  from  such 
an  overdosage.  Marl  of  the  same  quality  being  used,  on  new 
lands  naturally  well  constituted  and  containing  much  vegetable 
matter,  there  can  be  no  danger  in  using  the  full  quantity, 
namely  five  hundred  bushels,  and  even  more.  On  a  light  san- 
dy soil,  using  that  kind  of  marl  which  we  have  called  clay- 
marl,  that  is,  having  a  notable  proportion  of  aluminous  par- 
ticles— three  hundred  bushels  will  be  sufficient.  A  stiff  clay- 
soil  on  the  other  hand  will  require  the  same  quantity  of  a  san- 
dy-marl. 

An  essential  element  in  calculating  the  value  of  the  applica- 
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tion  of  marl,  is  the  cost  of  that  species  of  improvement.  For 
this  we  have  unfortunately  but  very  little  data,  founded  on 
positive  estimation:  still  it  may  be  safely  stated,  that  when  the 
material  is  at  hand,  it  cannot  exceed  from  two  to  four  dollars 
per  acre;  when  transferred  from  a  distance  the  cost  of  its  appli- 
cation may  reach  to  ten  dollars  per  acre,  but  even  at  this  rate 
it  should  not  be  considered  as  expensive;  because  the  improve- 
ment may  be  looked  upon  as  a  permanent  one. 

Sect.  V. —  Of  the  different  kinds  of  soil  belonging  to  Caro- 
line, Queen  Ann's  and  Talbot  counties;  their  natural  suscep- 
tibilities to  improvement;  and  the  modes  of  amending  them. 
To  ascertain   the   exact  nature   of  the  various  kinds  of  soil 
occurring  in  any  district  of  country,  and  to  circumscribe  the 
limits  of  each,  is  a  subject  of  considerable  importance;  but  it  is 
at  the  same  time  an  investigation  requiring  much  labor,  and  in- 
volving many  difficulties.     This   is    especially  the  case  as  re- 
gards  that  portion  of  our  territory  now   under    examination: 
being   evidently    a    transported    soil,    we    can   only    speculate 
about  the  causes  that  may  have  produced  it,  and  can  never  fully 
appreciate    the    conditions    under    which    these   causes   have 
operated. 

The  best  way — perhaps  the  only  way — of  ascertaining  the 
true  nature  of  a  soil,  in  reference  to  its  agricultural  value,  is 
to  deduce  it  from  its  produce,  its  facilities  for  improvement  by 
the  usual  means,  together  with  the  knowledge  of  its  chemical 
composition.  This  result  requires  the  united  observations  and 
experiments  of  the  farmer  and  the  chemist.  The  general  indica- 
tions of  fertility  and  barrenness  of  a  soil,  based  solely  upon 
chemical  experiments,  would  necessarily  be  found  to  differ 
from  a  variety  of  causes,  chiefly  the  circumstances  of  situation. 
Thus,  the  power  of  a  soil  to  absorb  moisture, — a  principle 
essential  to  its  productiveness, — depends  greatly  on  the  quan- 
tity of  aluminous  particles  which  it  contains;  but  it  will  be 
evident  that  in  situations  where  the  soil  is  exposed  to  wash;  it 
will  require  a  larger  proportion  of  this  constituent  than  in  a 
level  country.  The  same  requisite  is  demanded  in  places  that 
are  naturally  dry  and  warm.  Even  the  color  of  the  soil,  de- 
pendant upon  chemical  conditions  not  always  appreciable,  will 
be  found  to  influence  its  productiveness  far  beyond  any  theo- 
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retical  deductions.  So  that,  at  least  in  the  present  state  of  the 
science,  no  certain  system  founded  upon  chemical  data  can  be 
devised,  independent  of  experiment.  Empirical  results,  on 
the  other  hand,  are  equally  unsatisfactory;  because  the  object 
is  not  only  to  discover  the  innate  productiveness  or  unproduc- 
tiveness of  the  soil,  but  likewise  to  ascertain  the  means  of  im- 
proving it.  Both  methods,  therefore,  must  be  resorted  to — the 
analytical  and  experimental.  The  labor  of  the  former  method 
will  be  amply  repaid  by  the  certainty  with  which,  under  given 
circumstances,  it  denotes  the  best  means  of  amelioration;  but 
it  is  almost  useless  to  attempt  it  without  the  concurrent  indica- 
tions of  the  latter. 

Without  pretending  then  for  the  present  to  assign  the  precise 
limits  of  all  the  varieties  of  soil  that  occur  in  the  section  of  our 
State  now  under  examination,  their  general  characters  in  each 
county  may  be  indicated  as  follows: — East  of  the  Choptank, 
in  Caroline  county,  the  soil  is  very  generally  sandy,  greatly 
deficient  not  only  in  calcareous,  but  in  aluminous  particles,  and 
yet  astonishingly  productive  in  Indian  corn.  It  would  be  found  no 
doubt  very  congenial  to  the  growth  of  the  Palma-Christi,  a  plant 
said  to  be  extensively  cultivated  in  the  lower  counties  of  the 
State  of  Virginia,  and  the  seeds  of  which  (the  castor-oil-bean) 
sell  very  readily  in  Baltimore  at  150  cents  a  bushel.  Those 
kinds  of  shell-marl  that  have  been  designated  as  calcareous  and 
clayey,  and  which  have  been  indicated  as  occurring  in  the  neigh- 
borhood of  Denton,  are  admirably  well  calculated  to  improve 
the  condition  of  the  soil  here.  Farmers  in  the  lower  parts 
of  the  county,  as  in  Poplar-neck,  might  probably  avail 
themselves  of  the  extensive  deposites  of  marl  on  the  Talbot 
side  of  the  Choptank,  especially  that  described  as  found  a 
few  miles  below  Dover  bridge.  West  of  the  Choptank,  and 
between  it  and  the  Tuckahoe,  in  the  neck  of  land  extending 
to  the  confluence  of  the  two  branches,  the  soil  is  more  alumi- 
nous, in  some  places  decidedly  a  clayey  loam;  hence  it  is  better 
adapted  to  wheat  crops.  '  It  would  likewise  be  benefited  by  the 
application  of  such  marls  as  occur  in  the  neighborhood  of  Hills- 
borough. The  upper  portions  of  the  county,  again,  present  a 
light  sandy  soil;  but  in  that  part  of  it  known  as  the  Long 
Marsh,  the  soil  is  an  alluvial  deposite  of  black  sandy  loam  well 
suited  to  the  growth  of  corn  in  which  it  is  exceedingly  pro- 
ductive. 

Queen  Ann's  county  possesses  a  soil  likewise  best  adapted  to 
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the  growth  of  corn.  A  part  of  the  Long  Marsh  is  embraced 
within  its  limits,  west  of  which  and  between  it  and  Chester 
river,  there  is  an  elevated  district  of  table-land  found  to  be 
very  improvable.  The  upper  and  central  portions  of  the  coun- 
ty although  composed  of  light  soil,  are  by  judicious  cultivation 
made  to  yield  handsome  returns;  some  of  the  neatest  farms  on 
the  Eastern  Shore  of  Maryland  being  situated  there.  The 
western  division  of  the  county,  where  the  land  is  rolling,  in 
the  shallow  but  sometimes  pretty  broad  valleys  through  which 
the  small  streams  empty  themselves  into  the  Chester,  there  are 
beautiful  situations  for  the  formation  of  artificial  meadows. 
Some  enterprising  and  intelligent  farmers  have  already  taken 
profitable  advantage  of  these  situations;  but  the  resource  offered 
in  this  way  to  the  agricultural  interests  of  Queen  Ann's  coun- 
ty is  no  where  better  evinced  than  on  the  estate  of  Edward  M„ 
Tilghman,  Esq.,  in  the  valley  of  Reed's  creek,  between  Cen- 
treville  and  Queenstown.  Similar  improvements  might  be 
effected  at  the  heads  of  Hamilton,  South  East,  and  Island  creeks. 
The  neck  of  land  known  as  Spaniard's  neck,  between  the  last 
mentioned  creek  and  the  Corsica,  also  consists  of  a  light  sandy 
loam  very  favorable  to  the  growth  of  corn;  and  it  possesses 
moreover  in  the  extensive  Indian  deposites  of  oyster  shells  that 
occur  on  the  banks  of  the  Chester,  and  which  will  be  more 
fully  described  in  the  succeeding  section  of  this  report,  a  re- 
source of  the  greatest  value.  Similar  deposites  occur  south  of 
Corsica  creek,  and  as  already  stated  in  the  preceding  section,  an 
abundance  of  excellent  shell-marl.  The  flat  land,  on  either 
side  of  this  creek,  partaking  of  the  general  character  of  the  sur- 
rounding soils,  improved  in  many  places  by  the  washings  from 
adjacent  hills,  is  found  to  be  more  congenial  than  the  upland  to 
the  growth  of  wheat.  This  appears  to  be  the  character 
of  the  soil  in  that  section  of  the  county,  on  Chester  river, 
lying  between  the  mouth  of  Corsica  and  Queenstown.  In 
Piney  neck,  situated  between  Back- Wye  and  the  Eastern  bay, 
the  soil  is  mostly  a  clayey  loam.  Such,  likewise,  is  the  nature  of 
the  soil  in  the  greater  portion  of  Kent  island,  fitted  by  pro- 
per management,  and  perhaps  destined  by  the  advantages  of  its 
situation,  to  become  at  least  the  subsidiary  of  Baltimore  county 
for  the  supply  of  the  growing  wants  of  the  great  mart  of  the 
State:  it  should  be  covered  with  vegetable  gardens  and  orchards. 
Wye  neck,  comprising  Chew's  island,  contains  soils  of  a  lighter 
character,  but  very  improvable,  and  naturally  well  adapted  to 
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the  growth  of  Indian  corn.  It  has  already  been  stated  that 
marls  of  various  quality,  and  well  suited  to  the  wants  of  the 
soil  occur  in  this  division  of  the  State.  Much  benefit  has  also 
been  derived  from  the  use  of  the  sediment  deposited  at  the 
heads  of  creeks  from  the  washings  of  the  hills.  This  marsh- 
mud,  as  it  is  termed,  is  not,  however,  equally  serviceable  in 
every  locality.  If  produced  by  the  washing  of  a  sandy  soil, 
and  to  be  applied  to  one  already  light,  it  is  evidently  more 
likely  to  prove  injurious  than  beneficial.  On  a  stiff  soil,  such 
a  material  is  demanded;  whilst,  on  the  other  hand,  as  will  be 
readily  understood,  a  mud  composed  principally  of  clayey  par- 
ticles should  be  applied  under  circumstances  precisely  the 
reverse. 

Talbot  county,  as  might  be  expected,  presents  us  in  some 
portions  of  its  territory  with  soils  similar  to  those  of  its  limita- 
ry counties.  Thus  the  soil,  in  that  portion  of  the  county 
situated  between  Skipton  creek  and  the  Wye,  partakes  of  the 
nature  of  that  in  Wye-neck,  Queen  Ann's  county.  The 
country  in  this  direction,  is  likewise  rolling,  even  hilly.  East 
of  this,  extending  to  the  Tuckahoe,  the  soil  is  much  lighter,  and 
this  is  generally  the  character  of  the  land  in  the  upper  and 
eastern  portions  of  Talbot,  following  the  course  of  the  Tuckahoe 
and  Choptank  as  far  as  Bolingbroke  crpek,  and  embracing  the 
Chapel  and  Bamberry  districts.  Some  parts  of  these  districts 
will,  however,  present,  as  a  matter  of  course,  exceptions  to  the 
general  character  of  the  soil  as  just  assigned.  The  best,  the 
most  improved,  and  the  most  improvable  lands  in  Talbot  county, 
are  in  its  lower  portions,  composing  the  necks  or  peninsulas, 
formed  by  the  innumerable  inlets  of  the  bay  and  rivers  that 
penetrate  the  very  centre  of  the  county.  Miles'  river  neck 
embraces  a  tract  of  land  scarcely  surpassed  by  any  other  in  our 
State,  in  its  susceptibilities  for  improvement.  Most  of  this  neck 
is  already  highly  improved,  as  evinced  on  the  estate  of  the  late 
Col.  Lloyd,  a  gentleman  acknowledged  to  have  been  one  of  the 
best  farmers  in  Talbot  county,  and  whose  elegant  hospitality 
must  render  his  memory  dear  to  all  who  have  had  the  good  for- 
tune to  partake  of  it.  On  the  east  side  of  the  river,  where  marl 
has  been  found,  it  has  been  applied  with  the  greatest  benefit. 
That  part  of  the  county  known  as  the  Bay-side,  extending  be- 
tween Miles'  river,  the  Eastern  bay  and  Broad  creek,  as  well 
as  the  portions  situated  on  both  sides  of  Irish  creek,  and  those 
between  Miles'  river  and  the  Tread-haven,  presenting  a  body 
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of  land  almost  a  perfect  level,  generally  composed  of  a  stiff  clay 
soil,  is  readily  improvable  by  sandy-marls,  beach-sand,  oyster- 
shell-lime,  marsh-mud,  and  sea-ooze,  all  of  which  have  been 
applied  with  the  greatest  success,  and  have  acquired  for  this 
division  of  Talbot  county,  the  reputation  of  being  one  of  its  most 
flourishing  districts.  The  remaining  portions  of  the  county, 
comprising  the  necks  formed  by  the  numerous  creeks  that  in- 
dent the  country  between  the  Tread-haven  and  the  Choptank, 
have  always  been  considered  to  possess  the  best  constituted 
soil  naturally  of  any  on  the  Eastern  Shore  of  Maryland.  It  has 
already  been  said  of  these  necks,  that  they  contain  a  great  abun- 
dance of  marl.  There  are  upon  them  in  some  places,  also  vast 
accumulations  of  oyster  shells,  and  the  marsh  mud,  at  the  head 
of  the  branches,  has  been  put  in  many  to  the  best  account.  It 
may  be  confidently  stated  of  this  portion  of  the  state,  that  a  more 
extended  employment  of  its  resources,  and  perseverance  in  the 
present  judicious  and  active  system  of  improvement  pursued  by 
its  intelligent  inhabitants,  cannot  fail  greatly  to  enhance  the 
value  of  property  situated  there,  by  raising  the  amount  of  pro- 
duce from  perhaps  an  overrated  average  at  present,  of  ten  bush- 
els of  wheat  to  the  acre,  to  thirty  bushels  and  more.  Talbot 
county  would  again  become  a  fruitful  granary,  its  products 
vying,  in  quantity  as  well  as  quality,  with  those  of  the  most 
favored  portions  of  our  territory. 

It  is  only  incidentally  the  duty  of  the  Geologist,  to  inquire 
into  the  healthfulness  of  the  country  which  he  may  have  under 
examination;  although  it  will  readily  be  perceived,  that  in  a 
tract  of  land  situated  like  the  Eastern  Shore  of  Maryland,  much 
important  information  can  be  conveyed  by  ascertaining  the  con- 
dition under  which  parts  of  it  become  liable  to  be  submerged, 
and  pointing  out  the  means  of  draining  them.  A  great  deal  of 
information  has  already  been  obtained  under  this  head;  but  it 
applies  only  very  partially  to  those  portions  of  the  Eastern 
Shore  which  have  been  explored  during  the  past  year.  Fully 
aware  of  the  responsibility  incurred  in  passing  judgment  in 
matters  of  this  kind,  a  motive  of  mere  justice  requires,  never- 
theless, that  some  effort  should  be  made  to  remove  the  unfounded 
prejudices  existing  in  the  minds  of  many  of  our  fellow  citizens, 
against  the  healthiness  of  those  portions  of  the  state  now  under 
review.  The  assertion  is  made,  after  deliberate  reflection  and 
from  the  purest  motives,  that  the  average  of  the  health  on  the 
Eastern  Shore  of  the  Chesapeake  bay,  is  fully  equal  to  that  on 
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the  Western  Shore.  The  experience  of  upwards  of  a  century, 
has  shown  that  it  is  not  more  liable  to  epidemics  than  other 
sections  of  the  country.  Its  endemical  diseases  are  not  of  a 
severe  character,  and  are  very  similar  to  those  that  belong  to 
many  spots  in  the  lower  counties  of  our  state,  situated  on  the 
bay  or  on  the  Potomac.  The  range  of  these  diseases  is  besides, 
much  more  limited  than  is  generally  believed,  being  principally 
confined  to  those  districts  at  the  head  of  tide.  It  is  there  too, 
that  a  system  of  drainage  judiciously  carried  on,  might  remove 
the  only  objection  to  the  selection  of  such  situations  as  very 
desirable  spots  of  residence.  On  the  whole  then,  it  may  be 
averred  of  the  Eastern  Shore  of  Maryland,  that  presenting  in  nu- 
merous positions,  great  variety  of  agricultural  resources,  offering 
facilities  no  where  surpassed,  if  equalled,  for  transporting  the  pro- 
duce of  its  soil,  and  for  obtaining  the  necessaries  and  even  many 
of  the  delicacies  of  life,  with  no  serious  obstacle  to  their  healthful 
enjoyment,  it  requires  only  a  due  estimate  of  these  advantages  to 
render  it  one'of  the  most  populous  portions  of  our  state. 

Sect.  VI. — Miscellaneous  Resources  of  the  Eastern  Shore  of 
Maryland,  for  Agricultural  and  other  purposes. 
Some  of  the  other  agricultural  resources  of  the  state,  besides 
those  derived  from  the  use  of  marl,  have  been  already  alluded 
to  in  the  preceding  section.  There  is  one  especially,  scarcely 
inferior  in  value  to  the  marl,  consisting  of  extensive  accumula- 
tions of  oyster  shells,  evidently  made  by  the  aboriginal  inhabi- 
tants of  the  country; — since  they  are  found  to  enclose  human  ske- 
letons, deer  horns,  tools,  coarse  pottery,  &c.  plainly  significant  of 
their  origin.  These  accumulations  are  found  in  many  parts  of  the 
Eastern  Shore,  and  their  principal  localities  are  laid  down  in  the 
Map,  which  is  intended  to  illustrate  every  circumstance  appertain- 
ing to  the  geology  of  the  country  of  appreciable  importance.  For 
the  section  of  country  now  under  examination,  it  will  be  per- 
ceived that  this  resource  occurs  principally  on  Chester  river,  in 
Queen  Ann's  county;  on  the  Tread-haven,  in  Talbot  county. 
On  the  Dorchester  side  of  the  Choptank,  these  shell  banks  are 
numerous;  they  are  indicated  upon  the  Map  as  occurring  at 
Oyster-shell  point  a  few  miles  above  Cambridge,  and  at  Horn 
point,  a  few  miles  below  this  town.  More  extensive  accumula- 
tions of  this  kind,  are  said  to  be  met  with  at  Worton  point  on 
the  Chesapeake  bay,  in  Kent  county,  and  similar  ones  are  indi- 
cated on  Map  B.,  as  likewise  occurring  in  several  places  on  the 


38 

Potomac,  Western  Shore  of  Maryland.  They  bear  evidence,  as 
previously  stated,  of  being  the  sites  of  Indian  settlements  long 
since*abandoned.  They  are  composed  of  mouldering  oyster  shells, 
intermixed  with  a  black  soil  or  mould,  highly  charged  with  cal- 
careous particles  and  which  has  proved  to  be  extremely  fertiliz- 
ing. The  decomposed  shells  themselves  have  been  used  with 
the  greatest  benefit;  and  when  the  expedient  is  resorted  to  of 
sifting  out  their  finer  parts,  separating  the  coarser  to  be  burnt 
into  lime,  they  furnish  a  most  valuable  material  for  the  improve- 
ment of  all  kinds  of  soil.  To  form  an  estimate  of  the  value  of 
these  banks,  it  may  be  stated  that  as  much  as  three  hundred 
dollars  have  been  given  for  the  privilege  of  removing  the  shells 
from  one  acre  only  of  such  land.  This  experiment  was  made 
by  Col.  Emory,  one  of  the  best  farmers  in  Queen  Ann's  county, 
with  the  most  profitable  success.  Experiments  made  elsewhere, 
by  Tench  Tilghman,  Esq.  in  Oxford  neck,  Talbot  county;  the 
late  Gov.  Goldsborough,  and  other  gentlemen,  \n  Dorchester 
county,  have  proved  equally  successful.  The  proprietor  of  the 
banks  on  Worton  point,  has  publicly  announced  the  use  to  which 
he  has  very  judiciously  thought  proper  to  apply  them. 

The  geological  constitution  of  the  Eastern  Shore  of  Maryland, 
which  has  been  so  frequently  alluded  to,  plainly  indicates  that 
the  mineral  resources  of  this  portion  of  the  state,  south  of  the 
Elk,  are  very  limited.  Hopes  were  entertained,  that  some  de- 
posites  of  clays  suited  to  the  various  purposes  of  the  arts,  might 
be  discovered;  but  none  have,  so  far,  been  observed.  They  are 
in  truth,  more  likely  to  occur  in  the  northern  sections  of  the 
peninsula,  which  have  not  yet  been  explored.  Bog  iron  ore  was 
said  on  a  previous  occasion,  to  be  found  in  abundance  in  the 
lower  counties.  It  has  been  since  met  with  of  good  quality,  on 
the  north-west  fork  of  the  Nanticoke,  in  Dorchester  county  near 
Federalsburg;  in  Caroline  county  at  the  Nine-bridges;  in  Queen 
Ann's  county  at  the  heads  of  Hamilton  and  South  East  creeks. 
A  series  of  analyses  now  in  progress,  intended  to  exhibit  the 
per  centage  of  metal,  and  the  foreign  ingredients  which  the  ore 
may  contain  likely  to  affect  the  quality,  will,  when  completed, 
enable  the  owners  of  such  beds  to  form  a  correct  estimate  of 
their  value.  It  is  proposed  to  furnish  a  table  of  the  result  of 
these  analyses,  similar  to  the  one  hereto  appended,  exhibiting 
the  chemical  constitution  of  the  marls. 

Mineral  springs,  that  always  excite  a  good  deal  of  interest 
wherever  they  occur,  have  been  indicated  in  many  places  on  the 
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Eastern  Shore.  That  known  as  Lloyd's  spring  in  Talbot  county, 
about  six  miles  from  Easton,  had,  at  one  time,  considerable  cele- 
brity. Its  waters  have  been  analysed,  and  were  found  to  contain 
only  small  proportions  of  oxide  of  iron  and  muriate  of  soda:  they 
cannot,  therefore,  be  thought  to  possess  any  great  medicinal  vir- 
tues. The  water,  however,  is  wholesome,  and  as  it  issues  from  a 
shaded  dell,  and  flows  through  a  thick  grove  of  trees,  the  spot 
would,  if  improved,  afford  a  delightful  resting  place  after  an  af- 
ternoon's ride.  On  the  estate  of  Robert  H.  Goldsborough,  Esq.  at 
Myrtle  Grove,  on  Miles'  river,  there  is  a  similar  spring,  which 
emits  a  slight  odor  of  sulphuretted  hydrogen.  In  Queen  Ann's 
county,  at  the  residence  of  Mr.  Lewis  Pascault,  there  is  another, 
but  more  charged  with  ferruginous  particles  than  either  of  the 
preceding.  The  localities  of  these  springs,  are  indicated  upon 
the  Map;  none  of  them  can  be  supposed  to  have  such  decided 
medicinal  properties,  as  that  mentioned  in  a  preceding  report  to 
occur  at  the  Barren  spring,  in  Somerset  county;  the  last  being  a 
strong  chalybeate. 

II. 

Geological  examination  of  the  shores  of  the  Potomac  in  Prince 
George's  and  Charles  counties,  Maryland. 

In  carrying  on  the  examinations  for  the  Western  Shore  of 
Maryland,  it  was  found  necessary  likewise  to  deviate  from  the 
directions  laid  down  in  the  act  of  the  last  General  Assembly, 
namely,  "to  commence  with  the  southern  division  of  the  state, 
and  to  progress  regularly  with  the  course  of  the  waters  of  the 
Potomac,  &c."  As  the  main  object  embraced  in  the  duties  of 
the  Geologist,  so  far  as  this  division  of  the  state  is  especially 
concerned,  is  to  discover  and  bring  to  light  its  agricultural 
resources,  it  was  deemed  advisable,  more  effectually  to  do 
this,  to  proceed  in  the  first  place  to  ascertain  the  probable 
continuation  of  the  marl  deposite  south  of  those  places  on  the 
Potomac  where  it  had  been  previously  observed,  and  to  trace 
its  extent  from  the  more  to  the  less  accessible  spots  on  which  it 
would  be  found  to  occur.  The  success  that  has  accompanied 
this  mode  of  proceeding  has  exceeded  the  most  sanguine  expec- 
tations, and  justifies  the  belief  that  it  has  been  the  correct  one. 
The  result  of  this  examination  will  be  stated  under  its  appro- 
priate head. 

The  accompanying  Map  B.  is  intended  to  convey  an  idea  of 
the  topography  and  geology  of  those  portions  of  Prince  George's 
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and  Charles  counties,  that  lie  on  the  Potomac.  It  does  not 
purport  to  be  an  exact  delineation  of  the  geography  of  the  coun- 
try, no  surveys  having  as  yet  been  made  of  it;  but  even  in  this 
respect  it  will  be  found  more  accurate,  and  by  its  execution  doubt- 
less more  satisfactory,  in  representing  the  true  character  of  the 
country,  than  the  flat  maps  hitherto  resorted  to.  As  on  Map  A, 
which  refers  to  the  topography  and  geology  of  a  portion  of  the 
Eastern  Shore  of  Maryland,  there  is  indicated  upon  it  the  most 
prominent  conditions  of  the  soil,  the  principal  localities  of  the 
various  kinds  of  marl,  and  every  mineral  characteristic  or  other 
resource  so  far  determined  to  appertain  to  the  country.  The 
result  of  the  examinations  and  discoveries  made  during  the  past 
year  in  this  section  of  the  state,  in  reference  to  these  subjects, 
will  be  more  fully  detailed  under  the  following  heads: 

1st.  Geology  of  Prince  George's  and  Charles  counties  on  the 
Potomac,  and  characters  of  their  soil. 

2d.  Principal  localities  of  the  shell-marl  deposites  on  the 
Potomac,  their  constitution,  relative  value,  and  use. 

3d.  Mineral  resources  of  the  portions  of  Prince  George's  and 
Charles  counties  situated  on  the  Potomac. 

Sect.  I. — Geology  of  Princes  George's  and  Charles  counties 
on  the  Potomac,  and  characters  of  their  soils. 
This  portion  of  the  State  of  Maryland,  commencing  at  the 
North-east  Branch  of  the  Potomac,  exhibits  a  succession  of 
abrupt  hills,  crowned  by  plateaus  of  variable  extent,  and  slop- 
ing gently  towards  the  south.  These  hills  consist  in  a  diluvial 
deposite  of  gravel,  sand,  and  clay,  in  some  places  covered  by  a 
considerable  accumulation  of  erratic  boulders  derived  from  the 
primitive  mountains  to  which  they  are  adjacent.  The  depth  of 
this  diluvial  deposite  varies  from  two  hundred  to  a  very  few  feet, 
diminishing  in  thickness,  as  the  hills  decrease  in  elevation,  in 
the  direction  of  their  slope  towards  the  Chesapeake  bay.  A 
decrease  in  the  size  of  the  pebbles  forming  the  gravel,  a  marked 
difference  in  its  mode  of  admixture  with  the  sand  and  clay,  and 
a  diminution,  to  total  absence,  of  erratic  rocks,  are  also  observed 
corresponding  with  the  direction  of  the  slope.  It  is  very  proba- 
ble that  this  diluvial  formation  rests,  in  nearly  the  whole  of  its 
extent,  upon  a  vast  accumulation  of  fossil  shells  imbedded  some- 
times in  a  ferruginous  sand,  sometimes  in  clay,  and  constituting 
the  marl  deposites  of  this  portion  of  the  state.     The  ravines 
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that  separate  the  hills,  being  mostly  the  beds  of  so  many  torrents 
through  which  the  drainage  of  the  country  is  effected,  fre- 
quently furnish,  when  not  too  deeply  loaded  with  alluvial  mat- 
ter, good  opportunities  for  ascertaining  the  nature  of  the  sub- 
stratum. Nothing  however,  of  any'  importance  has  as  yet  been 
observed,  in  this  respect,  beyond  the  Piscatawa;  save  the  depo- 
site  of  lignite  and  copperas  ore,  mentioned  in  the  previous 
report  as  occurring  on  the  north  side  of  the  ravine  of  Oxen 
creek,  in  Prince  George's  county,  and  underlying  the  diluvial. 

The  soil  belonging  to  the  table  land — previously  described  as 
forming  the  tops  of  the  hills — is  principally  in  an  exhausted  con- 
dition; the  effects  of  a  bad  system  of  husbandry  anciently  pur- 
sued, and  of  the  continual  washings  to  which  it  is  subjected.  As 
already  remarked,  the  upper  portions  of  this  district  of  country 
are  very  gravelly;  this  character  being  more  marked  on  the 
slopes  of  the  hills  and  towards  the  Potomac,  than  lower  down 
the  peninsula,  or  inland,  where  the  soil  is  chiefly  a  sandy  loam. 
In  the  beds  of  the  branches,  an  alluvial  soil  formed  by  the  wash- 
ings of  the  hills  is  found  better  constituted;  though  principally 
also  of  a  very  light  character.  When  these  ravines  acquire 
more  extent,  which  they  are  observed  to  do  from  the  Piscatawa 
to  the  Wicomico,  so  as  to  present  long  and  broad  valleys,  a  cor- 
responding improvement  in  the  soil  is  discovered.  Such  is  the 
case  with  the  Valley  of  the  Piscatawa,  a  part  of  Mattawoman 
Swamp,  Port  Tobacco  Bottom,  and  portions  of  Allen's  Fresh. 

But  the  best  lands  occur  on  the  alluvial  flats  along  the 
Potomac,  formed  by  the  washing  of  the  soil  from  the  elevated 
country  which  bounds  them  to  the  north  and  east.  Some  of 
these  flats  are  of  considerable  extent,  increasing  in  this  respect 
from  north  to  south.  The  principal  ones  are  in  Charles  county, 
in  Pomonky  district,  at  Maryland  Point,  in  Nanjemoy,  Pica- 
waxen  and  Cobb-neck;  these  districts  probably  furnishing  upon 
an  average  the  best  soils  of  the  county,  on  its  Potomac  side. 
They  are  sandy  and  clayey  loams,  and  occasionally  stiff  clays, 
yielding  good  crops  of  wheat, 'corn,  or  tobacco. 

The  remaining  geological  characters  of  the  country  arc  to  be 
sought  for  in  the  nature  of  the  fossil  deposites  in  which  it  abounds. 
These  deposites  belong  to  the  Tertiary  formation,  which,  by 
modern  geologists,  has  been  divided  into  three  epochs,  deter- 
mined by  the  number  and  species  of  shells  they  contain,  and  in 
reference  to  their  congeners  known  to  be  among  the  living  in- 
habitants of  the  ocean.  Those  that  belong  to  what  is  termed  the 
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Eocene  period,  the  oldest  of  the  Tertiary,  embrace  a  great  num- 
ber of  genera  and  species  of  shells,  the  analogous  kinds  of  which 
are  not  found  by  conchologists  among  the  present  tribes  of  testa- 
ceous animals — the  deposites  of  this  period  having  furnished 
upwards  of  one  thousand  distinct  species  of  shells,  out  of  which 
only  a  very  small  number  have  been  identified  with  recent  spe- 
cies. Fort  Washington,  situated  at  the  mouth  of  Piscatawa 
creek  on  the  Potomac,  is  designated  as  the  principal  locality  of 
the  fossiliferous  deposites  in  Maryland  belonging  to  this  period. 
The  foundation  of  this  structure  rests  upon  a  ferruginous  clay, 
above  which  a  deposite  of  black  sand,  and  over  all  a  thick  coat  of 
gravel,  are  observed.  In  the  ferruginous  clay  composing  the 
banks  adjoining  it,  boughs  and  twigs  of  trees  mineralized  into  a 
compact  iron  stone  are  found.  The  ravine  behind  the  Fort,  dis- 
plays to  view  an  accumulation  of  fossil  shells,  which  has  been 
penetrated  to  the  depth  of  forty-five  feet;  and  is  covered  by  a 
thick  stratum  of  coarse  gravel.  Deposites  of  fossil  shells  bearing 
the  same  character,  may  be  traced  all  along  the  northern  side  of 
the  Piscatawa,  extending  as  far  as  Upper  Marlborough,  on  the 
western  branch  of  the  Patuxent. 

The  next  period  in  the  Tertiary  formation,  called  the  Miocene, 
from  the  circumstance  of  its  deposites  containing  a  greater  pro- 
portion of  recent  shells,  although  these  are  still  less  numerous 
than  the  extinct  species,  has  not  so  far  been  identified  in  Mary- 
land. 

Superior  to  this,  is  the  Older  Pliocene  period,  in  which  the 
recent  species  are  comparatively  abundant.  According  to  Mr. 
Lea,  this  period  finds  its  equivalent  in  the  fossiliferous  and  sele- 
nitous  deposite  on  the  St.  Mary's,  at  the  mouth  of  St.  Inigo's 
creek.  For  the  Newer  Pliocene  period,  according  to  the  same 
authority,  we  must  look  to  the  deposite  at  the  mouth  of  the  Poto- 
mac, in  the  same  county. 

But  besides  these,  and  anterior  to  them,  in  the  opinion  of  Dr. 
Morton,  there  is  the  Ferruginous- sand  formation,  embracing 
the  green  sand,  or  green  marl  of  New  Jersey.  A  very  charac- 
teristic deposite  of  this  period,  has  been  discovered  between 
Port  Tobacco  creek  and  the  Wicomico.  Our  object  being,  how- 
ever, to  consider  these  fossiliferous  deposites  in  an  economical 
point  of  view  they  will  in  this  respect,  be  more  fully  described 
in  the  succeeding  section. 
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Sect.  II. — Principal  Localities  of  the  Shell-marl  Deposites 
on  the  Potomac,  their  Constitution,  relative  value,  and  use. 
As  the  use  of  marl  has  scarcely  been  at  all  resorted  to  on  the 
Western  Shore  of  Maryland — although  from  its  quality  as  it  there 
occurs,  and  the  condition  of  the  soil  by  which  it  is  overlaid,  its 
application  would  be  of  the  greatest  benefit — it  is  deemed  a  mat- 
ter of  infinite  importance  to  indicate,  as  precisely  as  the  extent 
of  the  examinations  so  far  made  will  permit,  the  situations  in 
which  it  has  been  discovered,  or  where  it  is  likely  to  be  found 
by  proper  research. 

A  very  extensive  and  very  accessible  deposite  of  marl  occurs 
near  Piscatawa,  on  the  north  side  of  the  creek.  The  bed  is 
overlaid  by  a  thick  crust  of  indurated  shells  and  sand,  that  can, 
however,  be  easily  removed,  and  beneath  which  is  the  friable 
marl  in  an  excellent  condition  for  immediate  use.  The  analysis 
of  this  marl  is  given  at  No.  42  of  the  table.  No.  43  indicates 
the  constitution  of  a  marl  occurring  under  similar  circumstances 
with  the  preceding,  at  Upper  Marlborough.  These  two  locali- 
ties are  to  be  considered  in  fact,  only  the  most  prominent  points 
of  a  great  fossil  deposite,  extending  from  Fort  Washington  to 
the  west  branch  of  the  Patuxent.  This  deposite  will,  no  doubt, 
be  soon  discovered  on  intermediate  spots,  from  which  it  can  be 
extracted  with  equal  facilities,  so  as  more  generally  to  diffuse 
the  benefits  which  its  application  to  the  soil  must  inevitably 
produce.  The  situations  that  may  be  indicated,  as  those  where 
it  is  most  likely  to  make  its  appearance,  are  along  the  small 
branches  that  make  into  the  Piscatawa,  on  either  side.  The 
village  of  Piscatawa  is  based  on  a  bed  of  marl,  and  in  its  vicini- 
ty, at  a  place  called  the  Marl  bottom,  the  material  has  been  em- 
ployed with  the  usual  success.  We  are  indebted  to  Dominick 
Young,  Esq.  for  this,  perhaps  solitary,  experiment  made  on  the 
Western  Shore  of  Maryland,  on  the  good  effects  of  marl.  Much 
regret  is  felt,  that,  owing  to  the  absence  of  that  gentleman  from 
his  plantation,  a  full  account  of  the  result  of  his  experience  was 
not  obtained.  It  is  desirable  indeed  to  ascertain  the  operation  of 
marl  on  differently  constituted  soils,  and  a  knowledge  of  their 
natural  fertility  or  susceptibilities — never  better  discovered  than 
by  agricultural  experiments — is  essential,  in  order  to  arrive  at 
safe  conclusions.  The  directions  given  in  a  former  part  of  this 
report  as  to  the  manner  of  employing  the  marl  on  the  Eastern 
Shore,  will  no  doubt  apply  here:   at  all  events  it  will  be  per- 
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fectly  safe  to  follow  them  on  wheat  and  corn  lands;  but  we 
possess,  as  yet,  no  information  as  to  its  effects  on  tobacco  lands. 
Reasoning  from  analogy,  no  mischief  can  be  apprehended  from 
the  use  of  marl  on  these  as  on  other  lands;  but  in  order  to  direct 
its  proper  application,  as  to  quantity  especially,  we  should  be 
aided  by  at  least  a  few  positive  results.  It  is  hoped  that  the 
efforts  made  to  interest  the  planters  of  this  part  of  Prince 
George's  county  in  the  subject,  will  soon  supply  this  deside- 
ratum. 

Charles  county,  also,  is  abundantly  supplied  with  marl.  A 
great  deposite  of  fossil  shells,  similar  in  character  to  that  at  Fort 
Washington,  occurs  between  Pye's  landing  and  Indian-head, 
stretching  across  Cornwallis  neck  to  the  Mattawoman.  A  par- 
tial application  of  the  material  from  this  locality,  is  said  to 
have  been  made  to  the  soil  above  it  by  the  former  proprietor  of 
the  landing,  and  report  states  that  it  proved  very  serviceable;  yet 
it  was  discontinued.  We  have  the  assurance  from  the  present 
owner,  Mr.  John  Pye,  that  it  shall  not  be  any  longer  neglected. 
The  banks  of  the  Potomac,  from  what  are  termed  the  Blue  banks 
along  Wade's  bay  to  Smith's  point,  exhibit  likewise  one  conti- 
nuous deposite  of  fossil  shells  from  thirty  to  forty  feet  above 
tide.     Nos.  46  and  47  indicate  the  analyses  of  these  marls. 

South  of  the  Mattawoman,  and  embracing  the  large  tract  of 
land  between  it  and  Port  Tobacco  river,  the  diluvial  formation 
composed  of  gravel,  sand  and  clay,  having  a  depth  of  from  one 
hundred  to  one  hundred  and  fifty  feet,  rests  upon  a  great  bed  of 
blue  marl,  possessing  very  remarkable  characters.  Subjected 
to  analysis,  it  proves  not  to  be  rich  in  calcareous  particles,  but 
it  frequently  contains  potash  as  one  of  its  constituents,  by  which 
it  becomes  assimilated  to  the  green  marl,  so  called,  of  New  Jer- 
sey and  Virginia,  known  to  possess  very  fertilizing  properties, 
although  frequently  without  a  trace  of  lime;  as  was  ascertained 
by  Professor  Rogers  of  William  and  Mary  college.  The  analy- 
ses of  these  marls  are  given  at  Nos.  48  to  53  of  the  table.  It 
may  be  well  to  remark,  that  the  parcels  submitted  to  analysis 
were  obtained  under  quite  unfavorable  circumstances,  being 
mostly  the  superior  water-worn  portions  of  beds  thus  uncovered 
at  the  bottom  of  ravines,  and  made  known  during  our  examina- 
tions of  the  past  year.  A  transient  inspection  of  these  deposites 
led  to  suspect  that  at  a  greater  depth,  their  contents  would  be 
found  more  valuable — inasmuch  as  they  might  be  expected  to 
yield  a  larger  quantity  of  fossil  shells,  which  by  their  disin- 
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tegration  would  increase  the  proportion  of  calcareous  particles. 
This  conjecture  has  been  verified  by  the  subsequent  researches 
of  Capt.  Walter  D.  Miller  on  Ward's  branch  in  Nanjeraoy. 
An  immense  agricultural  resource  is  thus  shown  to  be  at  hand 
for  the  benefit  of  this  portion  of  the  state,  of  which  the  intelligent 
planters  of  this  district,  in  Charles  county,  will  certainly  lose 
no  time  in  taking  advantage.  The  places  at  which  it  has  been 
so  far  discovered,  are  the  heads  of  the  small  branches  making 
into  the  south  side  of  the  Mattawoman,  on  the  plantations  of 
William  Dulany,  Esq.  and  Mr.  John  Pye;  at  the  heads  of  simi- 
lar branches  emptying  into  the  Nanjemoy,  on  the  estate  of  Capt. 
Alexander  Gray;  and  at  Port  Tobacco.  It  may  confidently  be 
looked  for  at  the  head  of  all  the  deep  ravines  that  furrow  the 
highlands,  to  discharge  their  waters  into  the  Potomac  or  its 
creeks. 

From  the  nature  of  this  Blue-marl,  and  the  condition  of  the 
soil  belonging  to  the  hilly  lands  in  this  section  of  Charles 
county — deprived  in  a  great  measure,  by  washing,  of  their 
natural  soil — it  is  believed  that  small  applications — say  of  ten 
loads,  or  one  hundred  bushels  to  the  acre,  aided  by  a  few  loads 
of  stable  manure,  and  repeated  to  a  given  extent  at  intervals  of 
four  or  five  years  in  proportion  to  the  progress  of  improvement 
in  the  soil, — would  be  very  profitable.  Such  soils,  moreover, 
as  are  apt  to  wash,  will  by  this  operation  have  their  texture 
greatly  improved,  and  will  be  found  much  less  liable  to  run  into 
gullies.  An  important  observation  related  by  Mr.  Ruffin  is  that 
"when  a  field  that  has  been  injured  by  washing,  is  marled, 
within  a  few  years  after,  many  of  the  old  gullies  will  begin  to 
produce  vegetation,  and  show  a  soil  gradually  forming  from  the 
dead  vegetables  brought  there  by  the  wind  and  rains,  although 
no  means  should  be  used  to  aid  this  operation." 

The  next  variety  of  marl  to  be  described  as  appertaining  to 
Charles  county,  is  perhaps  the  most  valuable  material  of  this 
kind  which  the  state  possesses.  It  has  been  identified,  as  well 
by  its  geological  relations  as  by  its  chemical  composition,  with 
the  green-marl  of  New  Jersey  and  Virginia.  This  formation 
in  Charles  county,  so  far  as  it  has  been  traced,  occurs  on  the 
Potomac,  between  the  mouth  of  Port  Tobacco  river,  and  the 
mouth  of  Pope's  creek,  constituting  the  high  banks  of  the  river 
in  nearly  the  whole  of  this  extent.  The  situations  from  which 
the  material  was  procured  for  examination  are,  St.  Thomas's 
Manor,  at  Chapel  Point,  and  the  plantations  of  G.  Brent  and  R. 
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Digges,  Esqrs.     Nos.  54,  55  and  56  of  the  table,  indicate  its 
chemical  composition. 

Some  idea  of  the  value  of  this  marl  may  be  formed  from 
the  following  account  of  its  use  in  New  Jersey,  as  given 
by  Professor  Rogers.  "Throughout  all  the  district  in  which 
this  deposite  occurs,"  he  says,  "it  is  extensively  employed 
in  agriculture.  In  the  neighborhood  of  Arney's  Town,  it  has 
been  used  as  a  manure  for  the  last  thirty  years — but  its  gene- 
ral introduction  is  of  more  recent  date.  In  the  region  in 
which  the  marl  chiefly  abounds,  the  soil  is  loamy,  having  in 
some  places  a  large  intermixture  of  tenacious  clay.  East  of 
this  tract,  which  is  a  narrow  land  nearly  parallel  to  the  Dela- 
ware river,  the  country  assumes  an  appearance  very  similar  to 
that  of  the  sandy  lands  of  Eastern  Virginia,  covered  with  a 
thick  growth  of  pine,  and  comparatively  unproductive.  On 
both  these  varieties  of  soil  the  green  sand  is  continually  used 
with  the  most  striking  benefit.  For  the  clay  soils,  the  more 
sandy  marls  are  of  course  preferred;  and  for  the  sandy  soils, 
those  which  contain  some  clay  along  with  the  marl.  The  pro- 
portion in  common  use  near  Arney's  Town,  is  from  ten  to 
twenty  loads  per  acre.  In  other  places  five  loads  or  even  less 
is  found  to.be  sufficient.  The  action  of  the  marl  appears  to  be 
very  permanent,  as  will  be  evinced  by  the  following  statement. 
In  a  large  quadrangular  field,  four  successive  applications  of  the 
marl  had  been  made  at  intervals  of  four  years — commencing 
about  twenty  years  ago.  The  first  dressing  was  applied  to  the 
north  side — the  second  to  the  south — the  third  to  the  east,  and 
the  fourth  to  the  west — while  a  small  space  in  the  centre  was 
left  without  any  marl.  All  four  sides  were  covered  with  a  very 
heavy  crop  of  clover,  which  was  nearly,  if  not  quite  as  luxu- 
riant on  the  north  as  either  of  the  other  sides — while  the  space 
in  the  middle  was  almost  bare.  The  action  of  the  marl  appears 
to  be  most  powerfully  felt  by  clover  and  grass — but  it  is 
very  conspicuous  also  with  small  grain  and  corn.  A  very  in- 
telligent farmer  told  me,"  says  Professor  Rogers,  "that  it  more 
than  trippled  his  clover  and  grass  crop,  and  doubled  his  small 
grain.  In  general  it  is  spread  upon  the  clover  every  fourth 
year,  and  ploughed  in  for  the  next  crop.  That  it  is  very  efficient 
upon  sandy  soils  is  evinced  by  the  following  striking  fact.  Some 
years  ago  an  enterprising  farmer  near  New  Egypt,  purchased 
two  hundred  acres  of  the  Pine  Barren,  which,  by  marling,  he 
has  converted  into  pasture  sufficient  for  one  hundred  head  of 
cattle.     Such  is  the  demand  for  the  marl,  even  at  a  considerable 
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distance,  that  it  has  become  an  article  of  great  profit  to  the  pro- 
prietors of  the  pits,  and  more  than  one  individual  is  known  who 
has  risen  to  wealth  by  the  sale  of  the  marl." 

Such  being  the  value  of  this  Green-marl,  it  becomes  neces- 
sary to  have  some  simple  characters  by  which  it  can  be  discrimi- 
nated from  other  substances  of  unequal  value;  and  from  one 
especially  that  might  prove  injurious,  with  which  it  is  associated 
in  some  of  the  localities  referred  to  above  and  which  it  some- 
what resembles, — namely,  what  we  have  called  copperas-earth. 

Professor  Rogers  furnishes  us  with  the  following  description 
of  the  New  Jersey  green  sand.  "The  general  aspect  of  the 
green  sand  is  that  of  a  bank  of  moist  bluish  clay — though  in 
some  places  the  green  tint  is  very  perceptible.  This  however, 
only  occurs  where  the  earth  is  dry.  When  thrown  into  heaps 
by  the  side  of  the  pit,  the  mass  falls  into  a  coarse  powder,  in 
texture  and  color  very  closely  resembling  gunpowder,  on  which 
account  it  is  very  commonly  known  by  the  name  of  gunpowder 
marl.  This  mass  consists  in  very  large  proportion  of  the  pure 
green  sand,  having  a  slight  admixture  of  clay,  and  in  many 
places  of  minute  fragments  of  shells.  Occasionally,  the  bank 
presents  a  mass  of  pure  green  sand  itself — and  again,  in  some 
places  the  shells  predominate.  In  one  of  the  beds  in  the 
vicinity  of  New  Egypt,  small  spiculse  of  gypsum  or  sulphate  of 
lime  were  discovered:  but  this  occurred  at  no  other  locality — 
and  in  this  place  the  crystals  were  so  minute  and  few  in  num- 
ber as  to  require  the  use  of  a  microscope  to  be  seen  distinctly. 
The  moist  marl  when  warmed  in  the  hand  exhales  a  strong 
phosphoric  odor,  a  fact  which  it  is  believed  has  not  been  hitherto 
remarked." 

The  general  appearance  of  the  Green-marl  in  Charles  county, 
is  pretty  well  represented  in  the  name  which  it  bears.  This 
however,  may  be  owing  to  its  having  been  observed  so  far  only 
on  the  dry  banks.  The  particles  of  the  so  called  green  sand 
which  it  contains  answer  exactly  the  description  given  of  them; 
"they  are  easily  recognized  by  their  want  of  lustre,  the  ease 
with  which  they  may  be  bruised  with  the  point  of  a  knife,  and 
the  bright  green  stain  which  they  then  produce."  Some  of  the 
fossils  supposed  to  be  characteristic  of  the  formation,  were  also 
observed,  especially  the  fossil  shell  called  the  Gryphcea,  de- 
scribed as  "having  one  valve  very  deep  and  convex,  and  the 
other  flat;"  and  lignite,  or  carbonized  wood.     In  two  localities, 
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at  Mr.  Brent's  and  Mr.  Digges's,  groupesof  crystalized  selenite, 
or  gypsum,  are  found  in  the  green  marl;  but  as  they  occur 
always  in  the  upper  portions  of  the  deposite,  at  a  uniform  ele- 
vation, and  as  it  were  in  a  continuous  stratum,  (the  marl  being 
covered  with  a  thick  coat  of  ferruginous  sand  and  gravel  con- 
taining iron  pyrites,)  it  is  presumed  that  the  selenite  is  only  an 
accidental  constituent  of  the  Green  marl  of  these  localities,  pro- 
duced by  the  decomposition  of  the  pyrites  and  the  action  of  the 
resulting  acid  upon  the  lime  of  the  marl  beneath.  A  similar 
formation  of  selenite,  was  described  in  the  former  report  as  ob- 
served in  the  shell-marl  deposite  at  the  mouth  of  St.  Inigo's 
creek,  on  the  St.  Mary's,  and  this,  as  previously  stated,  does  not 
belong  to  the  green-sand  formation.  The  phosphoric  odor  re- 
cognized by  Professor  Rogers  in  the  marls  of  New  Jersey,  was 
not  perceived  in  ours.  But  the  foregoing  points  of  similitude 
are  sufficient  to  identify  the  deposites  on  the  Potomac  with  the 
green  sands  of  New  Jersey  and  Virginia.  On  the  other  hand, 
a  very  usual  accompaniment  of  the  green  marls  of  Charles 
county,  is  that  of  spheroidal  masses  of  indurated  marl,  in  shape 
resembling  a  gourd — whence  they  are  sometimes  called  by  the 
uninformed  petrified  gourds — and  varying  in  size  from  the  larger 
to  the  smaller  kinds  of  this  vegetable  production.  Some  of  these 
masses  present  when  broken  a  nucleus  apparently  of  the  same 
nature  as  its  envelope;  ^others  exhibit  irregular  cavities  lined 
with  an  incrustation  of  a  straw  colored  carbonate  of  lime,  hav- 
ing the  lustre  of  imperfectly  bleached  bees  wax.  Such  is  the 
character  of  these  masses  on  the  plantation  of  G.  Brent,  Esq. 
On  St.  Thomas'  Manor,  they  more  resemble  irregularly  shaped 
nodules,  traversed  by  fissures,  the  sides  of  which  are  lined  with 
selenite. 

Below  Pope's  creek,  at  Cliffton — a  situation  which  was  indi- 
cated by  Col.  Wm.  D.  Merrick,  and  visited  in  company  with  this 
gentleman  and  the  owner,  Mr.  Latimer — there  is  an  immense 
deposite  of  a  Blue-marl  exceedingly  rich  in  calcareous  matter, 
and  containing  moreover  a  notable  proportion  of  the  green  sand. 
The  analysis  of  this  marl  is  given  at  No.  57,  of  the  table.  The 
bed  of  marl  now  referred  to  is  elevated  from  thirty  to  fifty  feet 
above  high  tide,  and  is  covered  by  a  stratum  of  diluvial  gravel 
from  ten  to  twenty  feet  in  depth.  It  is  decidedly  one  of  the 
most  important  deposites  of  marl  hitherto  discovered  on  either 
shore  of  the  Chesapeake  bay.  Whenever  the  value  of  its  con- 
tents shall  be  duly  appreciated  it  will   prove  the  source  of  re- 
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newed  prosperity  to  the  adjacent  country,  and  of  wealth  to  its 
fortunate  proprietor.  That  marl  is  destined  to  become  ere  long 
an  article  of  barter  and  exchange,  as  lime,  plaster  of  Paris,  &c. 
are  now,  there  cannot  be  the  least  doubt;  and  no  situation  is 
known  in  Maryland  that  possesses  more  advantages  for  its  easy 
delivery  and  general  distribution  than  Cliffton.  Should  the 
public  attention  be  called  to  this  subject  to  the  extent  that  it  de- 
serves, it  is  the  duty  of  the  State  Geologist  to  furnish  proper 
directions  for  the  best  mode  of  extracting  it.  Other  situations 
presenting  the  same,  or  not  much  inferior  advantages,  may  be 
hereafter  discovered. 

It  was  stated  before  that  a  stratum  of  Copperas-earth,  was 
occasionally  found  associated  with  the  marl  of  this  region  of 
country.  It  can  be  easily  recognized  by  a  greenish  efflores- 
cence which  usually  takes  place  on  its  surface  after  a  very 
slight  exposure,  due  to  the  formation  of  a  saline  substance  cha- 
racterized by  a  styptic  taste,  and  very  well  known  in  the  domes- 
tic and  useful  arts  by  the  name  of  green  vitriol.  A  stratum  of 
this  earth  varying  from  twenty  to  thirty  feet  in  depth  was  ob- 
served overlying  the  marl  on  the  plantation  of  G.  Brent,  Esq. 
Care  must  be  had  not  to  confound  this  article  with  the  green 
marl,  which  it  somewhat  resembles,  as  its  application  to  the  soil 
would  probably  prove  injurious. 

Sect.  III. — Mineral  Resources  of  the  portions  of  Prince 
George'' s  and  Charles  counties,  situated  on  the  Potomac. 
So  far,  it  has  not  been  practicable  to  do  much  towards  obtain- 
ing information  under  this  head.  Whether  the  copper  as -earth, 
indicated  in  the  preceding  section  as  occurring  on  the  banks  of 
the  Potomac  in  Charles  county,  can  be  put  to  any  profitable 
account,  or  not,  is  a  question  which  though  not  likely  to  be  de- 
termined in  the  affirmative  at  present,  should  not  however,  be 
peremptorily  decided.  The  great  facilities  for  internal  com- 
munication and  external  relations  possessed  by  the  State  of 
Maryland,  the  enterprize  of  her  citizens,  and  her  central  posi- 
tion, give  her  advantages  for  the  complete  fruition  of  her  re- 
sources of  all  kinds,  which  perhaps  no  other  State  in  the  Union 
enjoys  to  the  same  extent.  The  sooner  her  capacities  are  brought 
to  light,  the  easier  therefore  the  means  to  be  devised  for  bring- 
ing them  into  full  activity.  This  copperas-earth  may  eventually 
prove  to  be  one  of  her  articles  of  value. 
7 
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In  a  former  report  it  was  stated,  that  a  partial  examination  of 
the  Clays  obtained  at  Fort  Washington,  in  Prince  George's 
county,  had  shown  them  to  be  well  fitted  for  the  manufacture  of 
some  of  the  better  sorts  of  stone- ware,  earthen-ware,  and  common 
pottery.  From  the  geological  constitution  of  the  country,  there 
is  reason  to  think  that  a  good  material  for  these  purposes  will 
be  found  in  other  places  north  of  the  Piscatawa. 

As  to  the  presumed  occurrence  of  gold  in  this  region,  it  is 
idle  to  entertain  a  thought  about  it.  The  subject  is  mentioned 
simply  to  repudiate  any  expectation  of  this  kind  that  might  be 
excited  by  the  false  representations  of  ignorant  or  interested 
persons. 


The  preceding  narrative  comprises  the  whole  of  the  duty  in 
relation  to  the  geological  survey  of  the  State,  which  it  was 
found  practicable  to  perform  during  the  past  year.  The  season 
being  far  advanced,  it  became  necessary  to  repair,  without  fur- 
ther delay  to  Annapolis,  to  proceed  in  the  arrangement  of  the 
State  cabinet,  and  commence  those  investigations  that  could  not 
be  conducted  elsewhere  with  the  same  effect  as  in  the  labora- 
tory. A  few  additional  remarks  under  the  heads  of  the  propos- 
ed arrangement  for  the  State  cabinet;  the  miscellaneous  matter 
that  has  fallen  within  the  duties  of  the  Geologist  to  investigate; 
and  an  account  of  the  nature  and  objects  of  the  appended  Maps, 
will  terminate  what  the  Undersigned  has  to  report  to  your 
Excellency,  of  his  labors  so  far. 

Of  the  State  Cabinet;  and  its  proposed  arrangement. 

One  of  the  duties  enjoined  upon  the  Geologist  is,  to  collect 
materials  for  the  formation  of  a  State  cabinet.  This  subject  has 
been  attended  to;  and  in  obedience  to  the  directions  of  your 
Excellency,  the  specimens  hitherto  collected  have  been  depo- 
sited in  St.  John's  college,  Annapolis. 

The  arrangement  which  suggests  itself,  as  the  most  obvious 
and  satisfactory  for  such  a  cabinet,  is  to  dispose  of  the  specimens 
according  to  their  geographical  distribution, — appropriating  dis- 
tinct and  separate  compartments  for  the  mineral  productions  of 
each  county.  A»very  convenient  index  to  the  resources  of  the 
State  in  this  respect,  will  thus,  in  progress  of  time,  be  obtained, 
accessible  to  the  inspection  of  those  interested,  and  especially  to 
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that  of  the  representatives  from  the  several  counties,  who  will 
have,  in  this  manner,  an  opportunity  of  becoming  acquainted 
with  the  objects  of  interest  of  their  respective  districts,  and  of 
conveying  this  information  to  their  constituents. 

But  besides  the  foregoing  mode  of  arrangement,  it  would  be 
advisable  to  resort  to  a  duplicate  one, — more  methodical  in  its 
character — embracing  the  disposal  of  the  specimens  in  their 
natural  orders;  that  is,  in  series  of  the  different  kinds  of  ores, 
limestones,  &c.  according  to  their  qualities,  relative  value,  and 
fitness  for  the  extraction  of  their  metallic  bases,  and  of  their  other 
constituents  employed  in  the  arts,  or  according  to  their  uses  in 
general.  In  this  way  an  interesting  and  instructive  series, — for 
example;  of  the  iron-ores  of  Maryland  its  limestones  used  for 
obtaining  lime;  those  quarried  to  furnish  building  material,  or 
marble  for  ornamental  purposes;  its  marls — and,  in  fine,  all  its 
varied  mineral  productions,  would  be  exhibited  for  inspection, 
so  as  to  display,  at  one  glance,  all  the  resources  of  the  State  in 
these  respects. 

In  both  arrangements,  each  specimen  should  be  accompanied 
by  a  descriptive  label,  indicating  its  prominent  characters,  as 
well  as  its  economical  and  scientific  relations.  It  is  but  reason- 
able to  believe,  that  a  cabinet  distributed  according  to  this  two- 
fold arrangement,  is  calculated  to  afford  a  permanent  illustration 
of  the  mineral  riches  of  the  State. 

An  additional  resolution  was  moreover,  passed  by  the  last 
General  Assembly,  requiring  of  the  Geologist  to  distribute  the 
duplicates  of  *the  collection  among  the  several  academies  and 
seminaries  of  education  throughout  the  state.  This  resolution, 
owing  solely  to  want  of  time,  has  not  thus  far  been  complied 
with,  except  for  St.  John's  college.  Deeply  impressed,  how- 
ever, with  the  advantages  to  be  derived  from  this  requisition,  it 
will  receive  the  earliest  possible  attention.  It  suggests  the  ne- 
cessity of  making,  in  the  mean  while,  suitable  provision  for  the 
reception  of  the  past  and  of  future  collections,  with  a  view  to 
their  safe  keeping;  and  the  attention  of  your  Excellency,  as  well 
as  that  of  the  members  of  your  honorable  Council,  and  of  the 
General  Assembly  of  Maryland,  is  accordingly  respectfully  soli- 
cited to  the  arrangement  which  has  been  effected  of  those  ob- 
jects already  collected. 
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Miscellaneous  matter  which  has  fallen  within  the  duties  of  the 
State  Geologist  to  investigate  during  the  past  year. 

In  addition  to  the  foregoing  statement  of  the  result  of  his 
specified  labors — given  in  as  concise  a  manner  as  the  importance 
of  the  subjects  would  admit — the  Undersigned  has  to  report, 
that  other  matters  affecting  the  interests  of  some  sections  of  the 
State,  not  embraced  within  the  immediate  provisions  of  the  Act 
passed  at  the  last  General  Assembly,  have  been  brought  to  his 
notice,  which  he  conceived  it  his  duty  to  investigate.  An 
account  of  these  investigations-  -necessarily  desultory  in  their 
character — will  be  given  under  the  present  head. 

In  consequence  of  the  great  desire  manifested  to  ascertain  the 
existence  of  limestones  in  some  of  the  upper  and  central  por- 
tions of  Harford  county,  and  of  the  great  importance  of  the  sub- 
ject to  that  section  of  country,  it  was  deemed  advisable,  at  the 
solicitation  of  some  gentlemen  interested  in  the  inquiry,  to  make 
a  short  excursion  into  that  quarter  early  in  the  course  of  last 
season,  and  previous  to  the  commencement  of  the  regular  cam- 
paign. Much  anxiety  had  been  felt,  and  labor,  time,  as  well  as 
money  already  expended,  in  fruitless  researches,  and  in  the  ex- 
traction of  materials  supposed  to  be  limestone.  A  desire  to 
allay  any  further  anxiety,  and  to  prevent  unprofitable  expendi- 
tures, prompted  the  step  just  mentioned  to  have  been  taken. 
Greater  regret  would  be  experienced  at  the  unfavorable  result 
of  this  examination,  so  far  as  relates  to  the  discovery  of  good 
limestone,  were  it  not  that  some  service  has  been, rendered  by 
putting  a  stop  to  further  operations  that  must  have  inevitably 
ended  in  severe  disappointments.  It  must  be  understood,  at  the 
same  time,  that  the  examination  was  confined  to  those  spots  where 
operations  had  already  been  commenced,  and  that  no  researches 
were  undertaken  beyond  them;  for  the  obvious  reason,  that  the 
provisions  of  the  bill  expressly  enjoined  it  as  a  duty  upon  the 
Geologist,  to  begin  his  researches  with  the  southern  portions  of 
the  State.  That  good  limestones  occur  in  many  parts  of  Harford 
not  yet  explored  there  can  be  no  doubt.  To  indicate  these  will 
form  a  part  of  future  duties.  Several  specimens  have  already 
been  forwarded  for  examination,  presumed  to  be  from  new  locali- 
ties, in  Long  Green,  which  on  analysis  were  found  to  contain  a 
large  proportion  of  lime  with  very  little  admixture  of  any  foreign 
ingredient  calculated  to  impair  their  value.  These  and  other 
specimens  have  been  deposited  in  the  State  cabinet. 
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A  series  of  iron-ores  from  Harford  county,  is  likewise  depo- 
sited in  the  same  place,  which  will  be  completed  when  the 
geological  survey  of  that  county  shall  have  been  effected.  It 
will  then  become  necessary  to  append  to  any  report  that  may  be 
made  of  such  survey,  a  tabular  view  of  the  chemical  constitu- 
ents of  the  differents  kinds  of  limestones,  iron-ores,  &c.  similar 
to  that  annexed  to  the  present  report  exhibiting  the  same  condi- 
tions belonging  to  the  marls  of  the  State.  This  table  will  fur- 
nish the  basis  upon  which  to  calculate  the  relative  value  of  these 
materials. 

Specimens  of  limestones  from  new  localities  in  Baltimore  and 
Anne-Arundel,  have  also  been  received,  serving  to  show  a 
more  extended  range  in  these  counties  of  this  valuable  mineral 
formation  than  was  heretofore  known.  A  great  number  of 
other  mineral  productions  forwarded  from  all  parts  of  the 
State  have  been  submitted  to  examination,  and  the  result  com- 
municated to  those  more  immediately  interested.  Duplicates 
of  the  most  interesting  of  these,  have  been  deposited  in  the 
State  Cabinet.  It  is  not  thought  necessary  to  call  the  public 
attention  to  them  at  present. 

Finally,  some  information  lately  received  leads  to  the  suspi- 
cion that  a  deposite  analogous  to  the  green-marl,  indicated  as 
having  been  discovered  in  Charles  county,  also  occurs  in  the 
lower  parts  of  Harford  county.  Its  connexion  between  these 
counties,  through  Calvert,  Prince  George's,  Anne-Arundel  and 
Baltimore,  and  even  its  extension  into  Cecil  county,  are  by 
this  information  rendered  more  than  probable. 

Nature  and  object  of  the  Maps  A.  and  B.  appended  to  this 
Report. 
To  prevent  any  misunderstanding  it  may  be  well  to  repeat 
that  these  Maps  do  not  purport  to  be  an  exact  delineation  of  the 
topography,  nor  a  complete  illustration  of  the  geology,  of  the 
portions  of  the  state  to  which  they  refer.  They  are  simply 
intended  to  represent  the  prominent  features  of  the  country  in 
relation  to  both  of  these  subjects,  and  are  drawn  for  the  pur- 
pose of  conveying  an  idea  of  what  is  understood  by  topographi- 
cal and  geological  Maps.  It  is  still  proper  to  remark,  that 
much  attention  has  been  paid  to  ascertain  the  true  character  of 
the  country,  by  carrying  on  the  examinations  in  numerous  di- 
rections, so  that  the  Maps  may  be  considered  as  representing 
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with  tolerable  accuracy  its  general  aspect — a  circumstance  en- 
tirely left  out  of  sight  on  the  flat  maps  usually  referred  to. 
Some  important  corrections  have  likewise  been  made  in  the 
geography  of  these  sections  of  the  State;  and  in  this  respect  the 
Maps  now  given  will  be  found  to  offer  much  more  interest,  and 
may  be  consulted  much  more  advantageously,  than  any  hitherto 
made.  As  to  the  geology,  especially  of  that  portion  of  the  Eastern 
Shore  represented  on  Map  A.,  it  has  been  investigated  with 
great  care  and  minuteness;  and  if  not  fully  given,  it  is  princi- 
pally owing  to  the  want  of  accuracy  still  existing  in  the  deterr 
mination  of  the  geography  of  this  section  of  country.  The  same 
opportunities  have  not  presented  themselves  of  ascertaining  with 
equal  minuteness  the  geology  of  Prince  George's  and  Charles 
counties;  even  of  those  parts  to  which  Map  B.  refers.  The  most 
prominent  and  characteristic  features  alone  are  expressed,  and 
such  as  might  furnish  a  safe  guide  to  the  researches  of  those  inte- 
rested in  determining  at  once  the  extension  of  the  resources 
which  they  have  been  said  to  possess.  Obstacles  of  the  same  kind 
as  those  that  attach  to  the  existing  Maps  of  the  Eastern  Shore, 
and  even  greater  difficulties,  preclude  any  attempt  being  made 
to  lay  down  with  precision  the  whole  geographical  constitution 
of  these  counties.  It  is  not  advisable  indeed,  to  rely  upon  the 
actual  geographical  limits  of  even  the  most  important  of  their 
divisions;  since  errors  might  be  committed  that  would  lead  to 
mischievous  consequences,  before  opportunities  could  be  had  of 
rectifying  them. 

The  object  then  of  draughting  the  two  Maps  just  described, 
is  principally  to  furnish  samples  of  the  mode  in  which  the  re- 
sults of  the  survey  now  in  progress  are  to  be  exhibited,  first  in 
the  general  Map  which  will  be  drawn  of  the  State;  and  more 
in  detail,  and  upon  a  larger  scale,  of  those  of  each  county  in 
the  State.  If  the  present  Maps  are  found  to  possess  any  inte- 
rest, it  will  readily  be  conceived  that  when  extended  and  com- 
pleted, they  will  furnish  a  mass  of  valuable  information,  per- 
ceivable at  a  single  glance,  and  exhibiting  all  the  physical  cha- 
racters of  a  county,  and  its  resources.  It  is  in  contemplation 
further,  to  affix  to  each  Map  statistical  tables,  indicating  the 
actual  condition  of  the  productions  of  the  country,  and  to  add 
brief  accounts  of  the  best  means  of  taking  full  advantage  of  its 
resources.  The  examinations  of  the  preceding  year,  of  which 
an  account  was  given  in  a  former  report,  the  discoveries  of  the 
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past  year,  and  the  developements  that  are  gradually  made  in 
every  direction,  evince  that  Maryland  possesses  an  immense 
amount  of  mineral  wealth;  a  good  deal  of  which  has  so  far  re- 
mained unproductive  from  want  of  correct  information  as  to  its 
true  nature.  The  object  of  the  investigations  now  in  progress 
is  to  bring  these  mineral  riches  to  view,  under  their  proper 
aspects. 

The  Undersigned  feels  himself  authorized,  indeed,  to  express 
to  your  Excellency,  his  conviction,  that  the  mineral  resources 
of  the  State,  available  for  agricultural  purposes,  and  applicable 
to  the  demands  of  the  arts  and  manufactures,  are  still  greater 
than  he  had  been  led  to  anticipate  from  the  hasty  reconnoissance 
of  the  preceding  year.  It  is  gratifying  too,  to  find  that  a 
scheme,  projected  principally  by  the  liberality  of  the  General 
Assembly  of  Maryland,  and  fostered  by  that  of  its  Executive 
Government,  with  but  very  slender  means  at  first  of  calculat- 
ing its  beneficial  effects,  is  daily  gaining  in  public  favor,  as  op- 
portunities present  themselves  of  making  known  its  objects, 
and  the  comprehensive  range  in  the  application  of  these  to  the 
various  wants  of  the  community.  We  may  be  permitted, 
moreover,  to  congratulate  ourselves  that  our  project  has  met 
the  unqualified  approbation  of  the  intelligent  and  patriotic 
everywhere,  and  has  excited  the  emulation  of  neighboring 
States. 

Mar j  land,  however,  does  not  claim  the  merit  of  having  first 
undertaken  a  geological  survey  of  her  territory;  but  she  is 
among  the  first.  The  geological  and  mineralogical  surveys  of 
Professors  Olmsted  and  Vanuxem,  the  former  of  North,  and  the 
latter  of  South  Carolina,  under  the  authority  of  their  respec- 
tive State  Legislatures,  have  been  for  some  time  before  the  pub- 
lic; their  interesting  and  practically  important  results  have 
been  well  received  and  duly  appreciated.  This  example  was 
followed  by  Massachusetts,  as  evinced  in  the  able  report  on 
the  geology  of  that  State,  by  Professor  Hitchcock;  and  soon 
after  by  the  Legislature  of  Tennessee.  A  survey  of  this  State 
has,  it  is  said,  been  almost  brought  to  completion  by  Dr.  Troost, 
to  whom  our  own  State  is  indebted  for  many  valuable  discove- 
ries of  its  mineral  resources.  During  the  last  session  of  the 
New  Jersey  Legislature,  a  bill  was  reported  for  the  geological 
survey  of  that  State.  A  movement  of  similar  import  was  made 
at    the   last   session    of    the    Legislature   of    Pennsylvania,    a 
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very  favorable  report  having  been  handed  in  by  the  committee 
to  whom  the  subject  was  referred,  and  a  resolution  presented 
recommending  it  to  the  early  attention  of  this  body.  The  ap- 
pointment of  a  State  Geologist  was  recommended  two  years  ago 
by  Governor  Floyd  of  Virginia;  and  it  is  confidently  believed 
that  during  the  present  session  of  the  General  Assembly  a 
geological  survey  of  that  great  State  will  be  ordered.  Finally, 
the  Federal  Government  has  seen  fit  to  appoint  a  Geologist  with 
special  instructions.  These  legislative  measures  show  the  im- 
portance attached  to  the  subject  in  all  parts  of  our  country. 
They  will  mutually  assist  each  other,  by  offering  points  of 
comparison,  in  all  cases  very  useful,  in  many  indispensably  ne- 
cessary, to  arrive  at  a  satisfactory  knowledge  of  the  exact  rela- 
tions existing  between  the  geological  formations  of  any  suppos- 
ed period,  and  the  adjoining  ones.  It  has  been  seen  in  refer- 
ence to  the  green-marl  of  Charles  county,  that  great  assistance 
was  derived  from  the  facts  brought  to  light  by  the  researches 
already  made  in  New  Jersey  and  Virginia,  in  determining  the 
occurrence  of  this  formation  in  Maryland.  Frequent  opportu- 
nities will  no  doubt  present  themselves  for  reciprocating  this 
sort  of  assistance. 

The  Undersigned  has  only  then,  further  to  express  a  hope 
that  the  subject  and  result  of  his  researches  for  the  past  year 
have  been  made  interesting  and  satisfactory  to  the  citizens  of 
Maryland,  and  begs  leave,  in  conclusion,  to  offer  the  assurance 
of  the  continued  and  entire  respect  of 
Your  Excellency's 

Most  obedient  servant, 

J.  T.  DUCATEL, 

Baltimore,  29th  December,  1834. 


APPENDIX. 

(Letter  A.) 

Hon.  Levi  Woodbury,  Sec'ry  of  the  Navy. 

Washington,  March  27,  1834. 
Sir: — We  have  pleasure  in  communicating  to  you  the  passage 
of  an  act  by  the  Legislature  of  Maryland,  at  its  late  session,  au- 
thorizing a  complete  topographical  and  geological  survey  of  that 
State,  with  a  view  to  the  construction  and  publication  of  an  ac- 
curate Map  of  its  Territory.  The  progress  of  the  Coast  survey 
of  the  United  States^  now  proceeding  under  the  charge  of  your 
department,  appeared  at  the  time  of  the  passage  of  that  act  to 
present  favorable  circumstances  for  the  commencement  and  suc- 
cess of  the  projected  work:  and  the  Executive  of  the  State  have 
accordingly  honored  us  with  a  commission  enabling  us  to  make 
such  arrangements  as  we  may  think  to  conduce  most  to  the  pro- 
per execution  of  the  work,  and  the  interests  of  the  State  itself. 

Before  making  any  application  to  your  Department  to  enable 
us  to  avail  ourselves  of  the  advantages  offered  to  our  undertak- 
ing in  the  survey  of  the  Coast  already  commenced  by  the 
general  Government,  we  of  course  consulted  with  Mr.  Hassler, 
under  whose  auspices  that  survey  is  proceeding,  to  know  how 
far  a  co-operation  in  the  arrangement  of  the  two  works  would 
be  agreeable  to  him,  and  to  what  extent  also,  it  might  be  prose- 
cuted to  our  mutual  advantage.  In  laying  before  the  Depart- 
ment now,  a  plan  for  such  co-operation,  we  have  the  gratifica- 
tion of  offering  what  has  already  met  Mr.  Hassler's  approval, 
and  might  be  expressed  almost  in  his  own  words. 

Our  proposition  then  is  simply  this: 

As  these  works  if  separate  would  be  conducted  upon  pre- 
cisely the  same  principles,  and  executed  so  far  as  their  differing 
situations  would  allow  in  exactly  the  same  manner;  and  as  in  fact 
they  will  cover  to  a  large  extent  identical  portions  of  territory, 
viz.  the  Eastern  Shore  of  Maryland,  and  a  part  of  the  Chesa- 
peake bay — we  have  to  request  that  Mr.  Hassler  be  allowed  to 
use  his  discretion  in  extending  his  main  triangulation,  at  the 
expense  of  the  coast  survey  over  the  other  parts  of  the  State 
equally  with  the  Eastern  Shore  —and  we,  in  return,  will  agree 
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to  have  executed  the  detailed  surveys  required  for  his  work — 
indeed  for  both  works — at  the  expense  of  the  State,  in  manner 
to  be  directed  by  himself,  so  to  be  communicated  for  use  in  the 
Coast  survey. 

We  presume  that  we  need  hardly  detail  the  advantages  which 
both  works  may  be  expected  to  enjoy  in  the  junction  and  co-ope- 
ration we  have  proposed.  On  our  side,  the  guarantee  of  accu- 
racy in  the  measurement  of  Base  lines  and  the  ascertainment  of 
main  points,  which  will  be  assured  in  Mr.  Hassler's  superinten- 
dance  is  of  very  great  interest.  While  on  the  other  hand,  the 
entire  cost  of  the  secondary  operation  in  Maryland  will  be  saved 
to  the  United  States,  and  the  results  of  all  the  operations  con- 
siderably hastened.  Even  if  the  surveys  in  Maryland  should 
not  be  of  sufficient  extent  materially  to  influence  the  time  of 
completion  in  the  national  undertaking,  it  may  be  reasonably 
hoped,  that  the  example  of  our  State  may  be  so  sympathized  in 
and  followed  by  others,  as  to  introduce  an  important  acceleration 
in  the  entire  work. 

Mr.  Hassler  having  communicated  to  us  that  there  were  cer- 
tain instruments  in  the  collection  of  the  coast  survey  no  longer 
needed  for  the  purposes  of  that  survey,  yet  desirable  on  account 
of  their  excellence,  for  our  work,  we  would  beg  leave  in  addi- 
tion, to  propose  that  he  may  be  permitted,  as  before,  to  use  his 
discretion  in  transferring  these  instruments  for  the  use  of  our 
survey,  at  the  prices  which  they  may  have  originally  cost. 
Those  which  we  have  particularly  in  view  at  present  are  either 
or  both  of  two  nine-inch  Theodolites,  originally  purchased  for 
purposes  which  we  suppose  are  answered;  but  as  it  might  be  of 
high  importance  for  us  to  use  temporarily,  or  for  a  longer  time 
other  instruments  of  that  survey;  which  will  be  in  fact,  should  the 
proposed  junction  be  agreed  upon  and  carried  into  effect,  nothing 
more  than  to  use  them  for  both  works — we  would  suggest,  as 
a  part  of  our  plan  of  co-operation,  that  M.  Hassler  be  allow- 
ed the  discretion,  upon  occasions  of  applications  from  us,  of  trans- 
ferring to  our  custody  such  instruments  as  may  be  proper, 
either  first,  by  an  absolute  sale  of  them;  or  secondly  by  a  condi- 
tional sale,  to  be  returned  at  their  cost  when  we  shall  have  fin- 
ished with  their  use,  or  when  his  necessities  for  them  become 
greater  than  ours;  or  thirdly  by  a  loan,  to  be  sent  back,  when 
required,  undamaged. 

We  need  not  suggest  that  this,  if  acceded  to  will,  afford  the 
most  desirable  facilities  for  our  survey; — we  are  under  the  im- 
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pression  that  it  can  at  no  time  operate  disadvantageously  to  the 
national  work. 

Having  thus,  as  briefly  as  possible,  submitted  our  plan  for 
co-operation,  it  only  remains  that  we  express  the  hope  that  it  is 
such  an  one  as  to  meet  your  approval.  We  may  be  permitted 
too,  as  the  interest  of  our  work  will  be  materially  advanced  by 
a  speedy  decision,  to  request,  that  after  having  devoted  due  time 
to  the  consideration  of  the  subject,  you  would  avail  yourself  of 
an  early  opportunity  to  communicate  to  us  your  determination; 
and  to  offer  the  assurance  of  the  entire  respect,  with  which 
We  have  the  honor  to  remain, 

Your  most  obedient  servants, 

(Signed)         J.  H.  Alexander, 

J.    T.    DUCATEL. 


(Letter  B.) 


Navy  Department,  March  29,  1834. 

Gentlemen: — Your  communication  of  the  27th  inst.  has  been 
received.  In  respect  to  the  co-operation  proposed  between  you 
and  Mr.  Hassler,  in  the  survey  of  the  State  of  Maryland,  and 
that  of  the  Coast  of  the  United  States,  the  President  and  this 
department  feel  a  strong  disposition  to  oblige  you  so  far  as  may 
be  authorised  by  law,  and  as  may  be  practicable,  without  detri- 
ment to  the  public. 

Mr.  Hassler,  therefore,  is  authorised  to  give  and  receive  such 
reciprocal  aid  as  will  advance  the  survey  of  the  Coast,  with 
equal  rapidity  and  accuracy,  and  without  any  increase  of  ex- 
pense to  the  United  States,  and  to  allow  any  instruments  in  his 
charge  to  be  used  on  these  surveys  under  similar  limitations, 
and  such  stipulations  as  may  fully  secure  the  property  and  in- 
terest of  the  general  government. 

I  am  very  respectfully,  &c. 

(Signed)        LEVI  WOODBURY. 


Messrs.  J.  H.  Alexander, 
J.  T.  Ducatel, 


>  Washington. 
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